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WD 2004/ 040399 PCT/ US2003/ 026010 1 TRANSPARENT EJB
SUPPORT AND HORI ZONTAL DATA PARTI TI ONI NG COPYRI GHT
WU CE3pH001] A portion of the disclosure of PEI/ES2003/026010
pat ent docunent contains material that is subject to
copyright protection. The cop§right owner has no
objection to the facsimle 5 reproducti on by anyone of

TRAPSPARENTEIESUPPORT ANBHORIZONT AK DATAPARTITIONING
appears in the Patent and Trademark O fice patent

file or records, but qfherw r rv all copyright

ri ghts whatsoever. BM@%@%@?I\NEMI ON 10

[0002] The present invention relates to application
[00ével oprepartion Phthealisskssoidhis patent dqcam@n&%twytenal that is

s BRG B MREE BB o P YSBLESRL e

repré6diiida bl abpaRbISey p’ﬁéntsibdlﬁnﬂﬁmﬁ d[eqmtemrddellosm ds iteppéags in the Patent
net hod i nvocation, protoc iti,onal aspects aqf th
and TreiemerioRiiceinpiat fls crxawoz&nbar Sfise egfTy orgpl gropyright rights
whaijsg gégases at a mddle, business application tier,
ove a database tier. Conbinations including 15
stagi ng, change history, and internationalization of
fields within objects are further aspects of this
i nvention. PartiBACKGRODND O THEENYENJHON i nvent i on
are described in the clains, specification and
[oooiﬁ] aw ngsrhe[ QeRH mbéﬂt{rom&mg &daﬁm@hﬂl&?&v@mﬁaﬁmn@%@xfmmn object
popul ar a roach depl oyi ng business logic in
frarrchvglrk (®QFBd) oreepar‘a@ﬂ@l)a aspestsitake @ventiongelate ta aéaptlng the COF to be
Tul,

subs {anti ah&tgér%raggrgsvﬁﬁlsae r&:}%@ §%se sgrsv%{ Xlgg Sftﬁggn%n{ fn%ﬁel and remote method

1nvdc6ﬁ61ﬁ§1bfd¢61 UA&ditibndlaSlslc® dfitley inpéiondesiteto Gefgortal partitioning of
business |logic. A client tier accesses the business

databags 6t a ;m@lmhum@ssmpehcm tigs ahews & defpbase tigs. (Ceypbinations including
stag\i}%g E’l!éazl%{e/ ﬁ?srtoqg a‘?nd' ﬁfg{‘naﬂgfx%ﬂz%%l&}f%f &8dP Bechiitb ﬁrﬁﬁer aspects of

ice Ien Iered app i'cat ! ons
this frdehiionl| Partiyultisashedts dOths ppserittinvasition predesusiedrintie daiom)
a_single application platform Milti- tiered

Spe%ﬁﬁtioéa’i‘%liié%"”@% be adapted to handl e sinmlarly
[0063jr mat t ag gl é%S i ddslaGe SHTRIE ulé@‘aﬁgroa@(rr’to deploying business
vant ages 1 ncl ]p

1 ng coge reuse an cal i
logld 2k distribuksdt, exljablesed dealatle arstitn. (EaB)ultidicecdarystegrd sygem services

IS TN EEE SR I T M-

busHBRAGERE Al client BerticBakdd thé bSiAshs BopIs." PROERHt tid¥may be users with thin or
appl I Cati on server provides access to system services

soplisticatédrdlieat or itonayrte, programs ppdph savesersiee oligntsreMaljietiered applications

e SRR R0 BBl RS O O BB, Mt

tiersd applicationd chalbéled I\e/xlfpcbdttb ®addly sihila2lyHoahdtesdriata fonheithlé S@stomers, with
Edi'tion (1999). crosoft's rival architecture is

advinieges IBeUET CPleaRBkerR SEHHRBAD 2004/ 040399
[OO(EFI\T I'Us2 %%ﬁoa%g%gerpgse JavaBeans™ (EJB) have emerged as an architecture for

encapsulating and serving up business logic, integrated with mechanisms for data management,

in a multi-tiered environment. An application server provides access to system services and
infrastructure. The application server manages storage or persistence of objects that encapsulate
both business logic and data. See, generally, Sun, Simplified Guide to the Java™ 2 Platform,
Enterprise Edition (1999). Microsoft’s rival architecture is known as NET Framework and
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DCOM Monson- Haefel, Richard, Enterprise JavaBeans 3d
Ed., p. 17 OReilly (2001). An older framework with

W@ 0v/0$0309 | ar characteristics is known as CORBECT/pSDB05$26010
The life cycle of a multi-tiered, encapsulated
busi ness application includes 2bot h initial

DO R e R R B Rt oprlie e o bt Bieibs 00D An
oldef EFRRHEHNi 1R 86in 8 SitnitR CHE: ﬁ&é@tlcggﬁﬁg)%tds%@ ae .

i ncl ude one or nore md tier ere so-ca
[0005Lisi nesdhe bifi eycleesf atmsltitidrad, tehedpsuleted | bugimesstappfication includes both

mm%u dgvﬂof)rﬁglgcea?;p SH eqﬁqﬂlt” at fgr}qng% ts @a %i% Sﬂ? g)%tl g%h@gsnapr{)ﬂcatlon is used to
incluiR @8 hinf@cibAld nodL eiB&Sial ApPlRaths ¥t YRGS odeQr more middle-tiers
relati onal dat abase mappi ng ﬁ{ ocess and be depl oyed as

whezg serfellpd brsinase logieresidps uilaitie ebrgls»pmstsofaagpumemrcd;mncapsulated

] IR T ——

thromgiyaxr <ﬂij|¢ut m@rdlmmmamgaﬂnapmﬁg Procésahbd ¥ daplefedss a thillti-tiered,
plus 18 letters in between of dynami c

encaa%ﬁlﬁed bﬁ%ﬁesagpmr%%t Mginensnggyaray incbudeistagingrand deplpgsient of updated
f
busu\ql_el‘%g hlggfﬁcgﬁg €(§S [ﬁglc%yﬁ]e%ﬁ QJta% gﬁﬁﬁje %Jﬁg%%ffag{ri%#q%o(abbrewated as

I1 8N;| AT andld‘nitptlesl 1|8rigttérsl ngbetgreer() OFynaamid dptapstich @s product names and
d gect oriented nodel of 15 the application and data
CSCHR2™Sit will use. Rational Rose is a |eading visual

[()006];;3tI ysi $o818 %a!wféedsbﬁ' 90rt gfﬁlal dvk e e?)fneﬁf i‘ﬁgf%tﬁé §1s{151°a,|ngl‘§1§is and modeling

M s Vi sual Age, Borland's prise udi o an
toolsNbai\aosformNe marfisdi medsing Mﬁagel@ Mbpirsl mrbduceranyobleet-udexted model of

e 8l PR R30I P RSB Vb S ot modeing

tool. d@¥R} BRITEME ind Q1 TRV LES, BHlafdr %téi‘?x@s%' Sthal %nd?»]@ Vi
rel ati onal database. TopLi ngé has been di ngot ool uvis’

Neudsshitegip hirafiing todpplee may |b|e apedeigr wisuellanakysia and elodelingy aiich as Visio
or Fl e. Rival tools are produced by Sun
crosystens, |IBM Borland, Oracle, Mcrosoft,

[0007]10ug ht ORI to6ls alserlayTbdeed féﬂllé@élbpﬁeﬁtoﬂi Map Qt@bb]bé’c‘-‘driéﬁ%d model to a
OR mapping capability generally are very limted

rela‘ugﬁal dagabasga| apddriphascbeen a deadingrioplgr maeping gy ebiset-oriented model to a
relatf?ﬁﬁﬁl' da@ﬁ)laﬁe ggtvﬁ‘l%éﬁ%r u}f&)?&%ﬁ]b S nll\'/Ifc%s Sm | CZI{B\f\ffrﬁor 4, Oracle,

L1 er encaps ess a I'ons
MicrbsofR Thooghy) Inay tndvl'ieot h\&)dkﬂﬁ@(ﬁ)ﬂsanhﬁitahdudé sdnsSORI Ih@"pmg capability
andar d. I iC t|on erver for J2EE and EJB 2.
geneléﬁt.l]é( s ¥ e"lﬁt wg gg)tgcf 9, SuBBRTHAS e rapgy ofgmpilable databases.

[000@’ stensp Maﬁo§9éﬁ51‘s %ﬁnuﬁ@ﬁér@c[’%ﬂb@sula@ﬂ%%ﬁe&%ﬂpﬁ@aﬁ%ns may be

ot hers. plication servers can rely on varlous
Comldmlhb’abé@ T2&E sranderdorensmjlar starclardi Angalwanabms for J2EE and EJB

0 o VB8 b 56 i o BOH L A8 P, S S P ior Macromedia,

OracH@d' thafiyt Rhers. NA@PH @dtioR Rer¥Bd chR 6ty 8h vEMRRUatabast féfHersmtence
features useful 1 n maintenance and depl oynent.

including; databases pegyrieed nOrasten Mictoseft, JBM, Sichel Smbesspmndemham

e e TRy -

for feunged iise@iltin olaintandcdBPEDldyineaR TROliSitvd iﬂteﬁﬂ[ﬂﬁ' rﬁedﬂ's ikt users are
one of the riv J standards for a nmulti-tiered,

requigiktg seenterdetn usliow slstadeh plogaamis g dajsieberesor thatppplisations
devel%Bch' (LA gn'ﬂﬁé Mgﬁél%qgc}lg and mapped in OR tools will comply with one

of the rival standards for a multi-tiered, encapsﬁlated business application deployment. The
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3 features that would be useful to support, so that
devel opers are not required to manually inplenent

WO b@aiowshng exi sting tools, include staging, hPGT/UR008626010
depl oynment and internationalization of dynam c dat a.
Stagi ng may include testing néw nodul es agai nst |ive

reanh B Yl PR BstlsP Syrent ST eRbions a5 ne! halifrcioaanialy
implefentShéf ubitig ARTLRE 1doBS trichidle AfagHPVIRN bESeployment and

. Internationalization of dynamc data is support for
interpgftnnalizadigniof dprranic dral Séagaaimen bichslettestingmewrmodwessigginst live data

J i O f nam c..dat.,a, by specifyi
and (GAAORSEA BIRLAL, 500 rere VBT SENE qeBlogRREE pid bty
recofdixipethe baBigidagEHr Mistit@OMdW @8 dulbd Obldmdsi B dtidRlof dynamic data is
feature, not_ apparent in current systens,

SupDRE Aprasiding adgitiont sields gl bles oosane foreien engpgRitrenslations of
: _ _ _ lao
dynalf€lptn 3 SoRPRAEIR 163haR% CeREBA, tobeRddklh B SndMIALE Base

langubmbabosmatrimsi [t on di fferent vendors' platforns, such

an cl e dat abase and SQ. Server 2000, Here and .. .
[001ig, ow, gﬁgs’e%l%feaﬁm 29bePPayat (RIS, is hogrzee@ﬂwmomng of
data 8lle bidMOtieMB8 Rlat Hfa SHIBERatRd kil ﬁ'i'ug I ¢ Py sRIA1 RAG s W Rat are

. of software that may be used to enent aspects o
independensrof sacht othenesd eivemdatdbases buily ondiffiaxentsmerddrst platforms, such as an

[ t al itioninhg,..15 | by dat . :
OraclilAdRSE B 8, Setiep PAONB R o BB hes bt 100 i g gty for
referbnd@htll Ys RBtR@Ga0to stYSdseMlimMation BEl QErsR bl &ftvire HB® may be used to

. vendor's dat abase nanager. For exanples of horizontal
impleraentiaspests aighe presamd inygytions dixisting mechanisms feit horidontal partitioning,

o5 LT SRRV L i LN e
systenQairamdet coatrol ofthSverdat’s diNabase uahbder] For eQAthplod sFldrRBntal

.of Data Repartitioning During Parallel Query
partigppingieshinglegy. scbisin. [gﬁ- RarNo-v4 28,313, Qagibapaddanwgement System and

A : s .
R oA R R A AP BB RO LT P e
6,112,190 Dprinfisatihniof Daex Rerairnsonitg Ea&‘p% eram&Z_Zdz @aez)gopﬁmizaﬁlon (2000);
rtitionl o I aj apasge tables |Is used to scale
Barulzhal- St P@tgﬁpe{%@éﬁf A’?‘i’%ﬂﬁ’g‘m GRasru fs s hiening Wellpsw Data

Distrab\ioNeN b ¥@Palldd Dy sBass Sfem glg)gb% OR¢ RhieRBL IE&E,&F%:]@”%S&F VI\}grizontal

neans that a table I's "divi rpartitione
partigening p£lafdel databasei tablee maisediar scalieiand distrinite gormpretati@mbiodds across the
tupl.es) havi a 25 .correspondi ng range of key .. .
nodef, #4468 des i ¥ s38eF) Briectist PR PRI T s tiF s pidesor
partiBorfedSARHRE or hidhé B1e8] With B PaStBtbnl BridgB6OF&Brds (tuples) having a
corresponding to custonmer names starting with
corregpndingyengs eigeyvalige kot ekampler saciof twarabiness peatiticisod a customer

fik n._a. h.val ue. For exanpl.g, .
e RS oSS SR ISR b wEHEER B sappeponcing
rang®bf Ibttére AGL., Tebleswah aB® bedattitned Badda adiavh ¢gde.i FéQexmple, using a
with the hash function being used to

artitiagns, ] e
hash geicpRORA Mo 1peet an ve Ry QhNdR 2e 4¢ Haltieb pdallogan e digided info N
S 8 S0 AL R, RO BARSE, Rcfo sic ovi
storefl.aEitthdra¢aeh gatition meyi terstartéd bhe differpattraiie onphysicaddevdte of the system

t, istem, [0011] I nt ' f hori t al
to g A it Sl BRI oA oBihe BisPad of 1t he
[oo1fat abasﬁteg%ﬁﬁgﬁhoﬁxwﬂ%aﬁﬁio%ﬁ%f iHo tB? InidHPRRE GhAEd of the database

mul tiple Custoners with the sarme application.
manager, would be useful for supporting multiple customers with the same application.
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WO 2004/ 040399 PCT/ US2003/ 026010 4 Transpar ent

hori zontal partitioning support would free devel opers
wWo@R0m¥i339 Nng their business |logic as nore cusPONBERR03/026010

are added or a database is repartitioned. [0012]

Accordingly, an opportunity adises for better support

and i tion.of , devel o at va i ous .stages fraom
Tran e oG 1 RS NP ATBPS NG oA CIPRBR O ADt o e Wgsiness logic
as mBR UEBRRACAe Al ddMrld datdRSEH reBRGARRRY] at ed busi ness

f plications. SUMARY OF THE | NVENTI ON [ 0013] The
[0012} esent Acenrdinglyoan pppartieity avisexdpt bester Sappodewd|intpgretion of

cere T B ST aRERL sl YR ol b B dgplovment nd
mamadﬁme dignﬁltieheﬁa‘éaz chupb@lated DusiHBBapplidatibhy, conpl i ant

W th a standard-based server-side conponent nodel and

renot e net hod invocation protocol. Additional aspects

of the invention relate to horizontal partitioning of

dat abases at a miSMMARSONEHEANNENZIODN tier,

above a database tier. Conbinations including
[0013} agi ngThepasa: itveatiar selatestd app]ﬁ@tmﬂtié‘mll@ﬂlﬂﬁﬁﬂsmg a@bmmon object

are fur her as ect of

field bj
’fralnﬂ'ﬁe Oﬁfa WBQ P eclé?lya%sae@fg e injeg lara @nto @5@9@% therCOF to be

S BA AAR f BR RLye er e

1nv0¢atlgn rpeotgcqls Aaldi'uoghl dspeat$ ofithe dvediiamredate to‘ haizontal partitioning of

st RS ERLLCAUL O KOOISL £ BHE 2,11 LUBEALES, g

stagibig icRengedfistEd Bainferd AfSRaB AN R lof ﬁ@Fd@%ﬁﬁﬁ‘ng@ctm%ﬁher aspects of
trer. [0016] Figure 3 depicts objects and

this ipg¢rdiono Rericplar ﬁmecfa o theireseshioppition aradesceped inghe vleims,

M SIS I . [0017] Figure 4 illustrates a CBOF
Spem;ﬁlg%uo a(g%ggl Snto a pop-up W ndow for specification
of cl ass properties. 25 [0018] Figure 5 illustrates a

CBOF tab 401 added into a pop-up w ndow for

speci fi cati orBROIF DENCGRIPANTON SFeTHECHRAWPNEK Fi gure
6 depicts a CBOF nodel that can be adapted to EJB

00 ap Pi NGorel r

[ IW | ustr a? i glolgé glé Tts g%lflﬁ(t)%( dl§ s s mé@é@%lmamn

[Oﬂlilms Bas eFiga@ Zaihldstetestidw a bummoﬁ(&ibjecaﬁ"amdwpﬂﬂdaﬁ be implementing using
su EJB and. J2EE. 0021] Adaptations of the COF

EIB ?%gﬁgélgﬁﬁV%B@VKﬂ 3783 ﬁ%‘eﬁ 2EE support are

[0016] | ust rixbeMd 3 dpidid SBIEQS aft AbhtiochSRgLlor Bis 1 I:pr g cart application

enerally illustratés horizontal artitio
visu mnwd@lﬁdsgg PCT/ US2003/ 026010 5

[0017] Figure 4 illustrates a CBOF tab 401 added into a pop-up window for specification
of class properties.

[0018] Figure 5 illustrates a CBOF tab 401 added into a pop-up window for specification
of operation properties.

[0019] Figure 6 depicts a CBOF model that can be adapted to EJB wrapping.

[0020] Figure 7 is a class diagram illustrating aspects of the classes CmoBase 701,
CmsBase 702 and CmoAttribute 703, as adapted to support EJB and J2EE.

[0021] Adaptations of the COF tools and model to EJB and J2EE support are illustrated
by figures 8-10.

[0022] Figure 11 generally illustrates horizontal partitioning,



10

15

20

25

30

[0023] Figure 12 illustrates classes that can be used
to inplenent horizontal partitioning at the mddle

WO 2@r/0i039 TopLi nk envi ronnment. DETAI LED DESCRPETULNN0%026010
[0024] The follow ng detail ed description is mde with
reference to the figures. Preferred enbodlrrents are

Dl s OGRS —
atth'@“hga@e@ﬁgrﬁlrajmﬁmgﬂﬁ}ﬂdnmeﬁtthe art will recognize a
variety of equivalent variations on the description

that follows. [0025] Figure 1 illustrates the J2EE and

EJB standards sponsored by Sun, which may be 10 used

in one enbodi nrent oDEPAIIFBIESCRIVEI@NoN. See,

Bodoff et al., The J2EE Tutorial, p. 10 Addi son
[002¢ps| ey TRe ﬁﬂbowﬁg@et&d’qﬂl chasmapttohes blage Wathirefefdn@él tcethd figgres.

f ol The nglg 20 is the runtipe portion
Prefgrede @@Eﬂfﬁ%e@ ed 50 “§Té’f1t9 ghe mﬁwr meenifopgngtAg liggits scope,
whlcﬂquéﬁrﬁedoo%h@uaﬁﬁé TR o A958R gt ﬂ%@fé&%ﬂ%m of

dat abase lNayer 130. An nterprlse
equivdentaiariations 25 thadegestidnnthatefollows.i on of enterpri se

f J2 | b 15 126
T O R
usedtig@ne &nB@dlnféﬁNﬁh@ﬁfes@f@ InVEBAGI ESeel BSdof? é@eﬁU%é’D‘zﬁt THFial , p. 10

page 123 and servlet 122 conponenfs
Addléplp Weskeyi(a0%). Gan emimps Heritlecks ie ﬁgumz:aasafnuowm eTlne J2EE server 120 is

e Ry 548 BT, HEES RS0 A80 d Web 121 cotaers

and BAeREs havassb tapicked dla@éba@é 1298t 1301 A PRRARRB U $vaBeans (EJ B)
plication cI ients 112 and their container 113 run

contégert 178 meanages the gxgeution ogggq:r@flsq;bﬁ@pgfqrd PERanpligstionh @nterpnse beans
t b b

. (e —

execlitiéh 01{ I3p2ape WD endyendetal ZZ}Con‘fpoger(t@ fok JOEE ! Ff)lﬁ@h@ﬁs 3Veb components

ndar.d: based server-side conponent node and renote
122,328 ﬁ%@ﬂaewee@mesi ¢ J2 sorpo20. erenplisatiomoalient container 113

man%%g e dRBAti R Ird %ﬁwaﬁbﬁrb it é?g g&ﬂg@%\gst éygﬁéat?%n 'E'ﬁgﬁtg h 12 and their

terprise JavaBeans resen
contdingrdrifiramomthe atientsi e r&dap’pﬂﬁmbmamer wmiahdpea tlsd eaaedmcm offapplets. It

t.,he ver si o or of f-shoqt 25 of .t he

inclugdp %WS%P%{SGWE?@Q (P& mor? V2 RIug-1sgHng AR the clignt 110.

[0026ET ei n Moré3g€n% %ur heillﬁétﬁ?es%fstﬁﬂﬁﬂ'd qgk%?’ver-md%component model
subni ssi on. conpliance 1I's use

‘and remgid mpthgd m}'lopatmm!sbhoawic eMIQI‘Dsqu NE'IéFmagmmeld anch@ORBU include

msSETBARE, M BNl B0 5 U o s

1nve1ﬁﬁjnsaréi edilletsdnRegtiant With b 9@n@XBeMhey olply vt Ay *verdidh or off-shoot
dition, it is recognized that sone inplenmentations

of thwtmldﬁr% al rrubssaBeHite ¢ Xespionadeniitied berein omyrenéat the time of application
sl RS SRR EEANG s  AE Poce.

recognizsxiahafsll complisice Gmthl z&igafdﬁrdswﬂbﬂmﬁetmﬁs ablaed mipfenigRidtion of
ver bg e controll ed specifications,

featutg of o gEng, tﬁ%%%@ﬁ(i&ﬂ%?ﬁé@% tgrRpeRstescpr in flux. In addition, it is
reco ithdt Gk 3R élem%ﬁféﬁo[ Y cﬁﬁégﬁgﬂgﬁ% %s ﬁét%%ggegmtroduced to

CT/ US2003/ 026010
enhagesrapmdad jpad Whiqhanm\bmbmmnksmndmdl s rmrsm:ndm@i eu'slvm gand customers

insist on legacy support. Standard is meant to cover both committee controlled specifications,

such as EJB, as well as vendor-controlled specifications, such as NET Framework.
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EJB on a J2EE server, providing a mddle tier. Many of
t he conponents of figure 2 match the conponents of

WO t@u0#0329 and are nunbered accordingly. In fi geeBU003/026010
the contents of the web contglner and one of the
enterprlse beans are descri be In the web contai ner

P R R R T N ——

EJB 88GVDEE %8@819 pﬁﬁnd’iﬂ adddR tef! MRRP bR\ BmPLRGRSSS figure 2 match the
manager. 243. The rOV|des S%E port for and access

compagepisof figured wis| ase nvm ¢r@d a@qom@ng e Inégurefd rchetdmtents of the web

t 2
con it Bgt o2he HRCE B IR SRLLAR, Tl Qo TSRS L
applﬁhﬁ)rﬁﬁﬁlmiﬁa cuhathby objeyt fEankedrk (COFFAL0W), a P& §Bication 241, a web
history, internationalization and horizont al

servigey angpie P igd asphalarerycrsesrstimanegenadr ThedOFprovides support for
and aﬁe S 'rtg géljs@fé %%c{sgfegg%% tt:lge?iéeﬁ ?01’ tﬂg 85%261%% gldth@fole application 241 to

handtﬁqbelmﬁemc&t trasapticocessgemenigmid ra]la’e:ddmomi@ CORUgR@NAYY may support
rov de. web vi ces; the details of

One t
StaglP%gggn&’&gBﬂP%atf}%% Hoh lﬁ&rtwntaﬁé%a%or%hﬁaﬁiﬁw&% pepliige methods
desctiBBIh YEB bpplicAtibh en P 3H {ﬂ?} catiBy ﬁ%gﬁi’a‘ced\mﬂ RIDEHES SThel W services

solid arrow connecti ng e CO ati ve process
engineedfdged colidborativelpro@SFm2aa4ykr arecconiyeneias tsd Hyi @@amerce One to
onn cti

COF 240B.15 dtot
prov@ B35 ikl BF ARl B Bersmp s S0t 1 Sebrigriebiey Pt important
to th@ﬁl‘éséiﬁhﬂfeﬁﬁ'&[) ONbndPheddds A selvd &Gy céﬁﬁcﬁlgg‘eﬂlé'cﬁﬁébol'%ﬁfe Jprocess

for services avail able from COF 240A that in

manageh24oiorthe RO 240N andShqﬂo@nd lingis ebinregting the@PM @48 to the COF 240B

o, 50, E el A R SR B S5l s i by e

EJB vemgipad 24dor feBediadveiliblg fantCoOFta0AlEde e tha meb container 121.
erfaces with little or no rewiting of the COF

Slmﬂ@bif@elm%Oﬁ COE spdainghe webrortaineh b2 Dandramcatepisel beph 26 as 2404,
o0l U GODL 006 080, BRI g nd v
comphant intemfaces. wﬂphttlea‘ﬁmlooamlﬁ@oflﬂw €QIctadee Asdtiastamns, COF can be

G S ohet b o B e Ao aontcanaocess COF
compoRBAE Tﬁeﬁﬁtﬁkbﬁ’cﬁmefsn éxg)‘ﬁc&tfﬁﬁlts 4l hife ABVEIR 1§H§’ % hﬁlﬂg&&tusly or

one of skil recogni ze t
concmmrﬂwamﬂa b@th stte OﬁﬁfﬁlF | mthpone@noWidle figuan?l dhﬂ‘erh)tas s implementation

o L STREA R RO e 6 B v
apprdia@h 6@ beshpliedd ihddr &t d ArdaBNPSdtv R IR déﬁfpoﬁerﬁ"ﬁ?&iel and remote

i mpl ementati on and tools to nmanage the full twar e
methpq fyoeafionaretpcdlugichas D@Mect s, that is nore fuI ly

002815 B S B GOB 344Tgd mettion s

tools d@nabageahe Qﬂrwft&&alr@ﬁfetdyale Jrnakines dbfeRtys haf RMhore fully described in the
i nternatjonalization, staging, change hjstor c?/

incorperategepplicasiony i bistiacludesght designe b wmadel Cﬁ@pf/e@m@mlﬁr«?gdatabase
h h .
senedBb 80008 Bty Ao BB Bk Wk oy, and custom

attribotespGoels s fravided firongaing gointesance Ioﬁ codeddang antlisthdnLBat is
amewor,k and system

i br bus essobetf
databfe ndsicadenty GBF Gommep objeet ITRPFEeT GoprRangats Siptesstegorics,

includifg hﬁﬁgﬁs Olgdggfggﬁ%%sgé% Si) g@%%%vgéfgtahg Sydtdrt EradGERnk A5, The

utlhtles library component includes common code level utilities like Exceptions
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(internationalized), Logging, Cryptography, and
Configuration access. It also includes

WO ndoag/ s onal i zati on functions such as ResourPET/US2003/026010
Manager, Date, Nuneric, and Text. The busi ness object
framework i s used for designing business objects,

. .generati ode for er si st ence, . .
ottt e Pomediiaty’ B pifigpigngcssystit alsgineludes
integhyiigiAlieatedtSfoRbn s shE M BsouRB Mgaftt Date, Numeric, and Text.

.create/ read/ updat e/ del et e ( CRUD) ?%uhctaiebng{ne{lfl’.an ext. The
busipess|obiestiramewpik it tsadefandésigningonsirmss obijests, generating code for
oI . i ness obj ect, cache. .
pers R Tl B e S B 8 Bl gostom arbutes, and
full erchiededdupdatydd @1 ORUBY ERAbnAIRP] BichidRd he®edradlevidrk is support for
bysj ness obj ect framework. They |nclude at a
eXteH%lﬁ%@éﬂ%W husiess Qhyechcagliesynslirapizaiion adressanultipla servers, and a
heHRQE & r l.ease cha .
sl 20 08 S P SRR A A TR EERD ey s
datainremegeratrit dowls izatite databaes, Qoddatusd, up giall© datkbidss scHe@d284d upgrade
| The, EJB- co(ﬁl iﬁlgt COF, or standards conpljant COF may .
releass chapgey et d heip are Ao prrasiors endynstallarsifay integgatiopalization and
locaR&ftionaig conponents. The design of the object nodel
and generation of code or neta-data (machi ne readabl e

[0028ht a) e BdBioopipbirmen T @B onbsthidaRi domyiant GOF enB0Rliaphmented by
. gher_...Again, here and bel ow, t ver,sion "2001 a" is
and U GyigP Ffry SFiofubtecierttsi dBndeviae e obesugadal nd
genefatlon®fcadd & meta-dMeY @R Rhe YadaplldaB) ﬁla?%timpﬁ&eﬂ?e\%%ﬁgRaﬁonal
to inplement aspects of the present invention. en
Rosg&i0Hg orhighen aheatadire and beliww,ithe version$2001a8 ¢k used pniyvfor esference and

. ' ' llustrated in figures 4-5 and expl ai ned

s nc HREh SRl Lt T B B e o AR B R e

aspetis iofi the pegennitventfon] Wik usigy R&fondDREke, &Y &fd-B i8 inktalle@%o provide
and an appropriate JDBC driver such as I|-net

f‘mcngBﬁzaﬁt‘_ﬂl.ﬂi‘Sﬁra@é Fogweot-5 and capaoed belews. A databagg Biay be mapped, created
8 g S P RSP L Sy LT i

JDBGJ:Bi—veDs_"I_qIShaB iﬁ-tne‘g@lll’l" AHMS)Seﬂ?tﬂJd)ﬂ@;StJ'D‘B@%ﬁtly 3.&?81;]?]115 containers such
. e ul es. generate renote and | oca
as Wiléﬁgéhef%%@&@g]??ﬂ%?ﬂa‘gﬁ?/y &Pseébj ect can be accessed and
d ' . . )
[0030ped asneh did Bundey RIS eﬁmﬁﬁfﬁ.%émhfga@@piqﬁ%?}_e EBfipined in many

query | anguage to fin J ects, usi
usefutl ireay©RThegsphordyleseherafiiremoteeamddecal BTR hatsrface ko €at any COF object

sessi on i acl udj ort.for si aneous. access
can GRS witisalas B THEonich echs R T w5 gieey Tanguage to
find dgfeéts, USRI QPSR I4BasARE @Rsmgﬂ;iﬁ%ﬁy%ﬁsTﬁeéﬁﬁ%rgQ Qatabase server sessions

. . supported. They provide a client sessi
inclugig) suppart &y stedtansouscessy tomuliple dartimgesandhiodieomtal partitioning of

C i: le r chani,sm for_ |0 dat abase .. .
i RO kol PR S Bl BB et sesion
appliddifontmesesd t6 amnsigedti Thoy pRFHdeN dnbigueBRGBHSIALAEnRRI BF fost database
ids t haé are uni q[ue across dat abase servers, to
1t

connglions \BeopPeet intgeratien with EIB JdArbased transagticnsiand sinispd
' n ' : itioni | ect chanpge, .

cone sl EPUSETS B0 G BSLIAUA) Dirr ) RS ELINRR s s
databesemigatiars anljteihplementiopimontalshatiboniag dOblett@henge event notification

Cal | backs e rovi df%d tqQ the i .npl egent ed object for
are oIS CRTELFABLR VSRS 1k Qb CEratiot A Rie, and dstetes iy llacks are

. . ' | ' .
o4 50 RS oORLEE B4 LR e, i
refre.g_o@md peedpet St USRI /202 60dgeneration tools are provided for Rational Rose.
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8 A database creation tool generates databases or DDL
scripts based on a visually nodel ed design. Tools
w@emanai3e appl i cati on server depl oynent descripPCDUS2008026010
generated EJBs. Support for VébLoglc 6.1sp2, and
WebSphere 5.0 (needs EJB 2.0 $pec support). [0031]

o e S O ) ot i
Tool$ leene®s @bplidatibh kvér %E/Lo?méﬁﬁdé‘s&%ﬁbi%%y §éﬂ%9at$cf'ﬁ?§n iShPEdR for

Model i ng Language otation for a class diagr

Web[agie 61 sp2, ebsme@@@amds)mato sped supporised to
[003% g;’ Ie ggF %%ue@%{% 8’{)} e&éj (ile?t}%lﬁl?lggfqr ﬁgesnelplgfého%?%eatr{ application

visualyi isodeletr Thegnedes &Sﬁlﬁﬂﬁg@@ thab SreBRtl u@ﬁ@%@Uﬁﬂoﬁl@M@elmg Language
(UMngbsequent session, in contrast to custoners and

gefaton {griadasy fd@gﬁéﬂ sindthisgxampleas Crp§artmbjech 30 isiusedtd provide a
t
o B 04 ORI SO0 8 T

obj e@m@sctbnrmg lajsession30d is hotgetkistedfon agabggaée (éessfcﬁil, ﬁi @nhﬁst to
obj ect . 302.

S r 31 oner
custqyets 6&5’8?} ﬁ%é&?%ﬁstsg BB 08 § rehl@eb}é%@fém 31ltoa
Cmo@#@ér QBRLt ?@2 ORYortiéd (ﬂ)?é‘ct in Hds E}anﬁ‘iﬁé erefatfé%% Qforidflart. A

. An order 303 contalins one or
Cmo@n@pbﬂgtm shelilde whembjrapleted 3@ hte fbffecusejmﬁrBdBS'iu PCmoCustomer
its Jine itens

obieqh 3Bt P PS8 ReeBnior exlaonshiy nbBeitAIE i adiey rlat

312 tameor6 GEARMHE ®eddr 803 hAnldr e 308 QB?thﬁﬁs tohe opﬁﬁijé]@ﬁloﬁgo'ﬁucthneﬁem
relati onship. [0032] In UM, an o(igect such as a

obj e@h?ﬁasp Thy relatip itesas Fitednaectagn ardst 3% to iBylinedieinaa 305, A line item
S AT e T RO

relat1f>nsluilpa base object called ChroBase, as expl ai ned bel ow

*n the context of Figure 5. 20 Alternatively
[003%]y ansi drtUMb; é‘é?@e%ycfl mw@pmg@m‘t@@ay&ﬂ wodslohtd axass. By

RERY .
iR TNER A RaBPLRS) SR SR 05¢ BBl sveion
inherprfagn abase@‘bgiect cﬁfed@n@]&d;ebas siblmﬁ{eddieﬁﬁﬁ Bfthe To@e UG . 5.

base class is provi de basic functionality

Alfeffl%}}veg}f [rangeRte TR e ﬁﬁ@hlepmaélﬁﬁ SeuBapry The base object may
be prbﬂaé@ﬂieileﬁm (8Funi mﬁﬁ@ﬁlat Magis 1b9@edfin&)' ngf’f%%% and

j ect del i ng program nmay |
refermgpd byvpthgr gb@ps T]Ee pwposeaflachemg elaks Brta prdwdel Imsiorfeadtd@ality for all

bi i%{f{)ﬁ thed ctorqy ruct%re of where the class
objeCL Bt e & £¢ &G RPNy ener at ed. Then t he
[0033]! ass Mﬂ@eluﬂg'a&ﬁéss i ORIt (wth an B CEMBES Y ﬁ@?ﬁgﬂ Mgy include

may _be specified. Cass properties supported’inc
the fqlh@fmg %iPH’So\HUﬁQ 2 Teekage isanchy mcamubm Spesaﬁssthle diregtory structure of

bl
wher R OycrRl Brier BRI N0 a0 o BF Fidh oame, s
docuxﬁlsmaﬂibIaSn@ omw@*opmmmaju Be SppeElsdaiqlhss préfertics sehpdtaatslude the
Nanme, Display Description, Generate,

fdlo‘%ﬁ%a %‘éﬁlé’ieat 5E@Blenhﬁhﬁaa% ensoite $9dp, Liabhsp TebledNane, Is Stageable,
Max Nuijeey &sihd T%BE' aBEgh iRk %ns&rglg%él(]kucgleas.fsﬁmposne unique constraint),

attributes of ass may especf
Is Dlijla:yled hmGéII,sDnsph@ Nanyep BjisplajoDesveiptian,i Goheraid) bad @BerateFJB, using a

tool ieH S AkpAEP ARLEP ISP HET i SRIt M Ul ! val ues
19034 Next, the attributes of a class may be specified. The attribute’s name, type,

documentation, database column name, database column length, null values allowed, and
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WO 2004/ 040399 PCT/ US2003/ 026010 9 whet her or not the
attribute is unique can be specified. In addition, the
wa@tdorioksp®e can be static, final, and/ or transP&nus2003/026010
Attributes may be defined pratected so that subcl asses

and refl ection code can accéss them However, other

e BTl e 5 T oS S S AL S e st
final, ?ﬁ&/ H‘?%{s? o} yg‘ﬁﬁg gFﬁy%@Qﬂéﬁﬁ IbféEtedQQ %a% 3hcldsk@aind reflection code

char r| ng Ti nme,

can aaaememmowavee oéhier cBoss and ap;ﬂicamn cqshrsgoulsm}t access them through

- TIEN P e
short, '&ﬁgﬁdéﬂr' Mngrlgatgr’ﬁfh%l @hﬁ&'tﬁ? Thiager, BOSI3%], Fld¥eSeong, Short,

types’ are appropriately ma ava base t ypes that
Doubte Biglategen ﬁe@emahm@mp ¢¢tcbyﬂ§s|&i§§e chive Chpjaster,

byte, .an te, m ma BLOB-types in the 10
Encryd’i‘?@ﬁ%%%a?% @F&%a@ﬁrégﬁ%g@?é BPes. The char and
[0035Fhar actBiesdBpedre %ﬁl@@ﬁa’{e@ ﬁh@d&d Pe& base tybbethdiamhapbs mapped
for storing arge c acter streans, The

databEseespppuﬁgdﬁpqs; F{@e it @z Biy]sﬁegmﬁx,beeglap%qdéo M-éypes in the

databa%eggs%{)rgawg Jg?itr Vp l%h aﬁgl%(ﬁgﬁe\l/ré %relﬁ %%detﬁtQ%]%B-twes -

the dtHiSasa Fdr'stditigtlamieEhiidabler stesaimesptThe lﬁwmtad@tmtmd HashedString types
returni ngmtﬁhe attrihbute vj

etter etter
are spreiahioes ok e s Bt DG BYhe Fodvghals ptsrAtel Tl Ghgpiggh the value
before S%&l beu{ dGR8G1e FH/?{ ﬁe%aﬂté %tﬁhﬁﬁg ﬁiesa@tnbute via the getter
ener ah addl t1onal "ta evvlt colums-to
and sewrmahms tTierihadaabluSiring sttdbutt fedlso st a Sippgdut theicede that is

s S S BN 201 8o 850 Pt s ot

t Bitasin) 14BPR e Specifkd #rdho@th@fmultiple
21ttr11t)tllgb‘aerl;:}tﬁg %Eq@ﬁlﬁﬁ%ch ar{e?Stog?gred in s{phe dat abase. P
trans[a&)ﬁl&ﬁa]ue’ﬂmé that ttusbute bart ¢xastdh isgppovlocalizhtiensofipbyechsalues, which are

a ﬁ’& ?g In UM., using a line with an 20 arrow from
storeg i kﬁi 5% 0 the other specifies a relationship or

[003@18 soci ath&ﬁ theﬁeﬁﬂoﬁsm;% &fa dld&e magIRapeafied Nini SMEabbiag a dine with an
le.. The fole name is equi val ent to an attri bute n me
arrow ifronhcmeodkamt tcoﬂmetq&eer spqcifinsia relatienship erassegiatingy dtachside of the

asso%?teornirlglﬁg%%l aor% ’ﬁhe r?%el IPeﬁﬁ)et ﬁ%él?l‘%]ﬁ raﬁl ttFlbﬁ‘t%tnafne lf)ﬁ the class of the

€ can amultiplicit
“from®sidé of theihssocﬁm@n @he tole sliculd b@ Dﬁptb&dted ‘contrdl" (]ust like attributes). Each

specifies that at ei t” ‘e‘r” zero Qr one inst
role esty) speeiliom muliinlicity| e cand b% "31q ’Wé’Pf’%‘F‘Qt i oﬁs Fﬁ’eﬁlr%%s that at
eltheglzerphog 0% 1ns€a§ce &f Bﬁﬁe'c{ 12&13? A mﬁ oﬁeﬁ%ﬂé’ig@lﬁlﬁreld@ﬁhﬂﬁﬁ €Similarly,

“1” gpetifits ﬂﬂﬁé}taatly ()hg/ mstaabdt yf the gb]eﬁgnrm@auolmdemhould be in the relationship

(typlgglgg%{grglfyr%%glg gét : o%g’%ré.:lggfotaﬂi cﬁ)lurgr} ﬁﬁf geitpieéte%? ﬂ*tehaésomatmn on the
clasd & Bk ﬁ%ﬁ?ﬁﬂ?bf thé‘|r§19t1onsﬁlp) Alsosﬁ@g‘"’fsg@cﬁﬁésrtﬁét Porahof¥@hances of an

I nstances o obj ect Can in the rel ationship.
objediian be $n thgurelatibmship. t Bhis kreequisiabent tortbp iqlationshinicanisining a collection of
col | e%tl on of associated objects. 30 [0037] A
assogiafed OPISShi p can al so be bi-directional. This inplies
[oosvp at ea%hreﬁa!tl@ﬁs}ﬁf) cih@lso B Biodiratibadl. Mas ixtipbiedihki éach side of the
e other side. Any pernutation of the [tiplicities
assosiptioi hasedsibilisy to the affieefiiat Ay DERRMBRORRYrlBe ERupHcTHes Specified above

can %}ﬁ%tgyte b;}berbiﬂcix%c%%rhal gqut o#sf\}\)lﬁ :ﬂﬁltfdn‘,j Endlidd Bine relationship can be shown

as an aggregate (signified using an open diamond on the from side of the relationship). An
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as an aggregate (signified using an open dianond on

the fromside of the relationship). An WD 2004/040399
wWEAA08B99D3/ 026010 10 aggregate rel ati onshi p BEEUSI008626010

that the "from class privately owns the instance(s)

of the "to" <class. So it is ﬂée responsibility of the

ss to and delete the instance(s) “
cgerpggte Wrgondep speif e %r%c‘flam@ﬂe OW%@PéIPﬁt%}’fCF@QABf the “to
classt ®Wo iedhé FRPAHsiHRORERS ‘Eiﬁ)ntl 0c1R& 16 e RefdidR ke 88nsPakRE(s) of the “to”
set on each individual package, class, attrleb ut e,
class el ati onship, and relationship role. A "CBOF" tab may

[0()3&]e i ﬁdggj gi:?t %gg%lﬁ{ %er ! nga?lé)ms f%rsaad%hqqnéggrpﬁérggsb # Elbe defined that can

be sdtiog¢hch 1&d1deﬁaSEéoﬁbgé cBES 28ABGE fﬂeﬁﬁ@ﬁéhg@ lahél ?e?aﬁdiﬁhlpcr@lé A “CBOF”
be set_ for each type of object ul

tab egyrerafided toge @TQP&%?S dor argle mm@f pbigetawitle o@a@fanodelmg program, as
111us19é)c&§ gy 3n gﬂ{lgta% hts sbgc#.ﬁ QE es 8%? c%)dc ¥ eg%or tach type of object. A

pert ore,

modpllemlpm rgbm@astcs mrétiu datmmhaqhﬁmeﬁdalbﬁﬁdaﬁ cdrfb%pérﬁhﬂé Sthe OB0al model can
be set to cuystonjze s bsequent ({qeneratl on of code and

acCeRH AN PTIFHY X A0 8 Je‘t‘théfi eafergsby adumesuppertiep additionalaroperties of the
classtdaf bBaLti18R At %uﬁ’%gﬁ%ﬁ fgﬁig?a@c dn'¥F BEE %ﬁ%&l Augil)\’ért for that class.

extensions to contarn a
(0039} oper t Lp paaﬂicuw ﬂaﬁrRaManaldhse objeetatisdelif progrim @lifp@s txtensions to be

X P N
creatb@ (wﬁlp%hfréseﬁlcﬁ Eéjé @fas8, eAttI‘PJhté U%%@mé)cn i 5’%3”@9&'0? EgoBP&es can be

set of properties can be extended a edt
specidigd endfoy sat oo thqse p]a]@gtemodm glireesetiof priopertientarshesex@BEEA and added to

4 dded in cjfication
o B 8ar Ahebr P RBiHRGYA RARIE L8 401 SRR E86 0 window o
specﬂfﬁaﬁ(ﬁi &l se pﬁﬁ)%rtfe@r A $8R0# fbkatlolf BrbpeftRE cAPBHESelected 402 for

erties, property name 411, value 412 and source

mamn& ﬁ@% uker Ia@de "BEDATHes, apropersr Ranted Hr salup 4p2 aydehuree 413 (such as

cetafP BRI Re58l) TR B BUARTH Bty provrics
that Heave adn-dhfagh Ivialyles exth e badd fealé&yl }ﬁgﬂ%ﬁfbﬁaﬁloﬂﬁ@msﬁ Qn{pﬁ%ﬂg
100485011 bhe O e ionsfsmenerhand b Tessohe #8568 or ach type of
t
obj ed?%ggigg og fnhé)‘f’@fnhﬁﬁmér.l, gﬁg%gfrf?c #%f&aﬁsgii gcg g&ﬁ:{%ﬁ) 8%’%‘]&&0% dt%de and other
suppéit djrextlasBr operti es: A single object nodel is
sone

1004£121° & L Frofist, Proph@es A pinelei ) Shodriis FensAreccs [psnigeig Therefore,
somelfrBpefiés ARIRGE thArCBRYAI 18 NG & Eortes géﬁ%ﬁﬁ%?ﬁ&éctﬂ Bbject.

copyright notice to be output in the gener
Preyryeighiaiice - override the demlghtalsscm@rim @ftpwtin GR gmmateldgpode

pr cl ass t hat

pr P BT sl sy W (AOR opinrpapicnsges gt will be
genedtedr €d as a static variable in the CR napping project

class that is generated. 30 [0042] 2. Cl ass

Prigpisetleseriptionci saks depgyiptiomiba widl be sioradpea smtic viriable in the OR

mapp?% @ﬁec?élﬁ%ttﬁgt ik ?eng?e&&?.r dance with a class diagram By

ng on Standard properties, a new tab
[0042al | ed 2. Class Properties: A class may comprise a single UML class object created in

accordance with a class diagram. By clicking on a set of standard properties, a new tab called

"Cmo" may be added with properties including the following:
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"Cmo" may be added with properties including the
foll owi ng: WD 2004/ 040399 PCT/ US2003/ 026010 11
w@R00/041389 - set to "No" to avoid generating cOPET/82003/026010
sonme cl asses that may exist solely for docunentation
purposes GenerateEJB - set tbl"Yes" to generate one
nore, EJB rfaces.to the clasgs. Tabl eNa - .
ov GRS ~otr NG £ U BStAHRerag Jor PRI Slasesp thmaay st solely for
docunk¥@tdtioh purpdéeschar acters 5 of the class name in upper
case woul d be the table name. |IsStageable - set to
" Facr@ateEdB asiitel “Yer oo genargteany os tegs BB oetpridzies id the bhass.
t hilgblgliame e avaride e ldefhslt tatde famé¢ foera olkes aBlyeldfdud] 8 first 27 characters

my - 1h to set the nunb
of o} lept e gt SenBARONC ARG cular ol ass |

| NER&BEAD] 1&3‘“&?@%‘3% &void aei1r i i
cl as{sadgnarr% of an existing %e%ggﬁ%g{?ﬁ?’ t |é%l%€:pg@§morthls particular

class, apfustherdegailedibeloapl aces. W apper PackageNanme - speci fy
f. wh C |
generfaﬁl(e%z/ rre %SE%S%‘%’E?E% g%?é‘? 'ﬁ‘ynngerﬁ)gé’c a gr}é&?rﬁp kgepona

partwwwnﬂastsmtmem stent inplenentation and 15 i ts
primary w apper eél np) and | nplW cl asses are
geReplagesdass sspgg elRgsrmame of pacixisjing klaspiokthieslass

1 & the persistent stageable inplenentation
iy AL

generated. Constraint) through Constraint?

SpampcfBackadedlahe- spucify £ pakhgndite ONwhere bans pdf‘QImplC) class is
ex e, "UNI QUE (name, owni nghMenber)" 20 IsD| spl ayed
generaiegy o fy whether a class nanme should be displayed to

a : .
ovlé&?[??%dgg %‘éa%éé ?ﬁ’uw gnp l{ég§ B%Igigngf ‘g?blt% %}‘@fgﬁm lgl)plementatlon and
its pritearyoviepper il laad SmpHkeclassss genenated. by renovi ng any

! " fi X d then in aces wherever there is
C%E%?aggﬂ?aé&asgﬁ gpet SWC% 1A% §f Wiere thegiretistent stageable

1mp1é1ﬁéﬂtﬁ[0n@1§ 1@5 e%gllageﬂcrl ption - set a description that
oul d be dIS Iﬁged for this class. [00431 3.

' At @cpnsﬁatnél throjghrGanstaingin specify btabée-tesel doastedntanh 4 dass. For
1 | ass faor t ase-type attributes

exan%?er W@@ﬁa@ﬁ% WWMEE’P%@ can have a new tab called

© " QsDisplalybd)- §eify et BBsPAARECEHOuRBhe EapIHVINNG Muser in a given user

override the default colum nane for thi's attrlbute in
interfap@a table for the 30 class of .this attrlbute

d 0 f
S0 415 AT BB 5oL B AU s e
is gemmaibdi by eentdveng alyU@mdtaprefix and then adding spaces wherever there is a capital

letter followed immediately by a lower-case letter.

DisplayDescription - set a description that should be displayed for this class.

[0043] 3. Attribute Properties: An attribute can be added to a particular class for the
base-type attributes described above. Attributes can have a new tab called "Cmo" with the
following properties:

ColumnName - override the default column name for this attribute in the table for the
class of this attribute. By default, the first 30 characters of the attribute name in upper case with
'_'to separate word boundaries would be the column name.

I18NConstraintName - override the default constraint name for the IN table that is
added for this column (if the attribute is set to unique).
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| 18NConstrai nt Nane - override the default constraint
name for the INtable that is added for this colum
W@ 2do4ls9at tri bute is set to unique). WO 2004/ PEDBSH03/026010
PCT/ US2003/ 026010 12 [0044] 4. Associ ation
Properties: An association cal? be added between two

articul ar classes, socj.ati ons my .i ncl yde t
10048 e it o A e Rior R W@?léfé%rbiq“g%ei aged betwess two
partiGas JRNS. A REVLAGR ih&dde %aeé""wlhahht 428 4140 Mhe association

_ roperties: RelationTableNanme - If the association
itselfrcgp hesennew tabralyd t CBRENyithrthafallovding popertiastl one 5

PR R R L —
to mdri/ r8latiOfshi hed NAlRlle &Y réleficitlthble 12§ ve@ladd. OBetttﬁﬁgwg%perty to

nanes attenpt to take the class names of both si
specigy theielatien teblegmae Bradafauls the relation tatenaeesmttempt totake the class

i S.; r . e R—&h -characte . then th
nam e Bl SR O RO BB T s abEh e more
than £DLhaveelsPyhen ths tlasngmirciahbd@rafettdicoth@d otadRiesy Bllowed by a
0045] 5. Role Properties: A role represents

., used. .0
Smn%%g%?‘l?é’fl © HAASSASEWETAYSSEn. An associ ation has Rol e
ide Aand r i s B, Al [ ' .
(00458 o 15"t nROIE PSRRI, ATREE SEpRifoss bhe BUPBEAL SRR, An
assocgativachat Rotesssde Aand oole pide e r Theesfore) divrbyertiésCBORII tariet role object,

two 44gEiopp s REY he ARFE o BEPBRHORRRESEP. AL SCBUH A Fsh CBOF B,

with tHe hiewin@Rhéhe@ds: the 15 class of this association. By
default, the first 30 characters of the role nanme in

up petumrd¥amen overtide the defephicatuginncanat foo thisiasso@stiominlthe table for the

be..t.he cal unn na era r ei gnke nsfraint, - set At
olass 8 tipiysGaty B ACTgF ARGtk 50 Bhlis aY e Tokourd ingpbpease with
to sefkRine k@ BotrlaribMvulditdendéoltMe naseoci at i on.

For ei gnKeyConstrai nt Name - override the default

f deeniegpichargigebAsConsiraint nsgieo Yialsef hif the f@eiggikdy corstraing should not be

gene%%ﬁgﬁ;{@gg el oi{tggé%léciéﬁogi scussed bel ow, hori zont al

i'oni hg can assi‘'gned as a project property,

t didreighKeeCensghiptiand - oirdd the defaubiForighl &y ToRdtRRG Madhe for this
.., toinclude related objects. Once all the classes,
side ofith 250¢1840n- and rel ati onshi ps have been rodel ed, then

[004({} he co d§§ ?igﬂisgeﬁld&?m,rkﬂﬁ?gntaf }23?&15&%1%% g;{n%é a%&%néad &% }%‘ﬁ_@at property,

e speci properties erat1 oAs assi
to inclsde 2groirp bfishjects, e af a clasgproperdy, td helid8@Harddbjedtst Wnce all the

501 i.s depicted, At | t ti 521
olassch, e B0 TR Ao BOREr e bR Pt wdis gengsated
[0047)ocal o}@}%&éﬁcﬁﬁ Q1s81dh BE sﬁé&ifﬁeh%nﬁgﬁ’%e?ties' JHsd %%?agir?gé: Qdsigned as

) each he properties, a nane value 5
illustesitadrin ige1BS.afke CROFcaidad tabMitlais dggined alAlt Jeastawoquaperties 521 are

interface.foll first, pr ol with relative
accespfie Pist it Berla sphibie B BB 10t fiterhpeGnd ot 5 PR remote
interfody. eRdreadiest e BebpeRtick,EnHa®1 1VORIUE S RARSurdesh 30k fldfated. More
sane package. renmote 30 interface follows a second

generglptadoedl inferfacefollave p fisstorotecal withoglstizely didtly evenhead, adapted to the
callin'éPaElﬁ %911éd“6’b?&%§ Iieglﬁing in the same web container 121 or the same package. A remote
interface follows a second protocol with greater overhead, adapted to remote method invocation.
Remote method invocation protocols are providéd for specifications and products such as

CORBA, Java RMI, Microsoft Transaction Server, Microsoft COM/DCOM, Microsoft. NET
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Renot e net hod i nvocati on protocols are provided for
specifications and products such as CORBA, Java RM,
workerosshe Transacti on Server, M crosoft COM DEOVIIS2003/026010
M crosoft. NET WO 2004/ 040399 PCT/ US2003/ 026010 13
Framewor k and Enterpr| se JavhBeans (EJB) The ch0| ce

t I t
Frame el G PO PHORF AR |5 sbeily &Y BRERing iR Pidmmote
1nteri{acg&A&%11ggl's%€r&Hﬁ1 er'éé afd/6BIposRd R ah RAtrfRN be
to EJB Referring nowto FIG 6, a

[0048i! ock mlggem@fctch@Fauodeﬂ thateembkadptedite EJRoWRpPing Referring

now }qﬁcllg;g' %ﬁl%cl\#mﬂ}agra?rgsgagi n[}r%n%tpﬁl% E?O %szﬁgx%ﬁ ragcﬁ%dance with one

embdhfelfale e intentidit ! Iﬂ%‘ﬁeﬁﬁfel @Mﬁ)d@h&ﬁﬂ db@ﬁﬂipﬂamei?vsrkoﬁlo may readily
configurations in addition to, or instead of,

1nclud@n@fmus other dompersnEdricanE rpiRsR GAdHPE fo- OR gls'[ffa oig .ghose

odi,ment 004 COF/ CBOF
GOmR%B’i“-é HsResspd BHeo %/ncl%@g%e cﬂﬁc%l ng{ﬁ|§ og%rggrgf Use of
[004%%at i onalysdRaiseRpécts ofthel SIORAQB O] lﬁlptlanmtath)nrmay include combinations of:
restrictions on object node|

des
Use ofdsiandl Rppedpt RogA eaA oS B restifiont o OB Bpel desien. Code
S d
gene%}fqn %%Epl%c%g.g@egeotr Q@gg gor%%g[gﬁ%dsﬁ%ﬁééfoggﬁgt@cg&%m%%%é%g%h of code to
suppoRire@etimewrdafion read apdate tatlidelpte (RRUDhaf okﬁw@vvnthq@rrggessﬂatmg

oI agStl i ChLCEL ol s one (O TR hor v
inter: &{%)hat;@iohé? B 9k JBRRIRY o@ HaPPBLYPaPam B G@hér@f'orpéf persistence

ersi stence nmpping Information to persist the
mappmg nrrfemsatminj te persisbthe businassiobjrst tockarelediegal da@é’ﬁﬁen i Pefgption and

5c:re n of rel ational, t.abl
ceaf e R IR A B P AL BE BRI B re
dataGRE m a?ﬁh@é@t}ﬁf‘gsefs ad 1%fdrﬂﬁi1oﬂ1&ﬁ@eattb andl/thf mig‘i‘ﬂialdatabhsms Simple
create and/or m grate databases. Si nmet hqds f

mettRds fori Ren-tdme ateation, reasaupdaip @ad dele Iﬁ@% @@ceeqdﬂg@yrough a set of
stan@qxégfl’i E) e@alipr 15 g,arfe%d ughagg dsniege[t?%%{ Lﬁgegse é@e%gﬁgﬂe)ﬁamework
Use bia trB@sabti ikm to Ueatepfipduid, and daletel avet pﬁmb;ebtgmmg)an atomic

create, update, and delete a set ects. u
transrciGon s 0 O4IAbAYE a4 FRGHPRS DA -glé{?,‘ggéeﬁl%sg g is ot affected

untﬂﬁci,T eru % (El;‘n%%til #)ﬁ]‘ngstfaq%ﬂéﬁ%telstug@d d]§ gt% sﬁﬁﬁor@éﬁa%%aset@ a business

m stic n g is used
objelt wihdig affectiigipelive pﬂ@dukgﬁm versian b)ﬁlrhe nbjsst ungib ﬂ@cﬁthange is tested,

w thout affecting the | roductlo erS|o
sppigl b0 deRipyes HEte Hafge o] agtegs: el La G ofthe base
. | =Y
attng‘lgtg icﬁé.’n@‘ré% P&%@ﬁ%@”@@n&hﬁ&@éﬁh@ ORI infor@htiteH 10Qr&e a database

e base attribute changes of any
scheaiy that can Ge msedafor transphrenhstotagd endirairi¢val of Wenslagable @irmg attributes of a

crea ab 5 sche that can
umpr.sgﬁi) eﬂ{ppg{t%sra g new &l l}u&; pany o F?gﬂ@ﬁ%&%ﬁg at runtime without
affeéttn{cg 9 dakbdsk Rete@sa. WupPort Bersibies Shalgk @otificaticpf andludiag options for
I ng new attributesS to any obj ect dénamcally atd deletion of
businesstabpeetsvto i configuaed '@c}tﬁvﬁgnﬁﬁ@ltrgﬁ]@eéﬁtﬁ EPQLFFERRON, Update, or deletion o
for obj
the GPRo oot oS o A B BhlephS bl 8T be bR R cvent
notifiBatRMeRtvi&e NEk & RS bukdess ijeatltse]f caml pﬂpibmcnmnetﬂedsetb iperform some

of the object. These event . ar ersi.sted tq t
actiofa afitsdtie TaplqOBRACISS TG () iﬁﬁ@wm Inggyted o e database

(po%%ﬁetrt(:)l)p ?ftér i s‘%ﬁﬁ%@}éﬁ? tréﬂs%hontfele n}?ﬂ% ESAJaPsEHdatel)y,Mefore it is

to perfor
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action after it is first constructed in nmenory
(initQ, after it is inserted into the database
w@ pmsokazgert O, after it is added to a transace@DOS1003/026010
updat e (post AddFor UpdateO, before it is WO
2004/ 040399 PCT/ US2003/ 0260184 14 updated in a

updated queHrRsErHaLRAHe FHESE RSB Joloary Breed fom the
databfx f@&ﬁ@%&%@) ba‘i‘{dgggag]k/ l?éféreq{aﬂs%EE@Edfﬂ&H‘tﬁe@atﬂﬁﬁea@?é?elete())

n the FIG 6 enbodi nent
[005(gr oup dh tié MG Basebodlimeses gmop of ﬁawbaﬁtodnseesaare shown above a

eSO S8 B 0k BRSSO 1L 8 s 0
base 5%& e cﬁgg Rassndis 434, Bas §ta§fn§ Q3§ CrheBsse B3sed bk S

se 1internationalrzation class, Basel | 8N
mtenﬁ@analmﬁomcuaas EmuBaspld BN SHasand ahaseaannep Fliass EmoBawIelplW 644.

e S A o BERH Ashe optatin
mcorg&% ng,r@feeglcgy reference [0051] In the FIG 6

nbodi nent, a group of root classes are shown between
[005Hor i zoringhe Fi® Gasehbodbmanta Eraapied, F@%&}ﬁsﬁﬁs aafs@@“@l'%?t“f%qﬁl&lorlzonfal

axis gﬁ%aéﬁrateho?{z]%g .0 #éj %gd rn’?aﬁrgo?gfefa‘f) ge ?és@%c?ﬁé rbdfi@lasses that inherit

gregoi corr

from GhSfos€ind ébrfeﬁﬁoriﬁhfg bfle elibesi Irethe FIGhé embodmreh’a:ﬂms’ot classes may
may preferably include a root |live Q%ij ect cl

preferdbdy ingbudxiarrpot lswmblest gy, Absiraqtimpl @46,3 §°°%Hg&?°§€ﬂ"‘ks AbstractX
650, ?1%(? écrs%én%oéla tgg 13158 §65$%§55%§e&d&h§12@ﬁ6n cRsd, %%tractXIl%KN

na1za|oncass tract Xl 18N , a root
658, Wh e patpsdr 28sSs, Mcmmmwméwm roahclistom olass, Abstrmﬁ(hnplc 666.
cl ass, AbstractXI 666. 15 [0052].1n the . FI G
0SB o RS R 250 208 B v borioona v

618, Iaf?& h@gt%éﬁaraﬂ%r' ific u@é-i?bs % Q%Lcll%s%g ﬁ*[a}?ﬁ]h)ént ﬂ@ﬂnlﬂ@foregomg

respective s asse that inherit fromthe fore
corraspaiﬂcblm)Md chgsds asé razdt akasw émtheerGt 6 embediaent, [the QL%eclasses may
prefqrﬁg\y tl}H:g.ngb asqy:!;qe e\;g)_]% géﬁ? ﬂ%—?fntggﬁc%fcﬂsgbk%ﬂ a sub-staging

classS'Xl?mEfSt (?7"8f 8G6b ﬁ{té’&ﬁmorﬁh@eﬁﬂm ass LUQHSI\HSBQHQ sulsagmer class, XImplW
a sub-internationalization class, X 18N

686 eﬁdasabsumlwcémmm\é%o Xl mpl W20 686, and a

[00531:2 E:JS o%]dgl 3 h']:gb ??agranfl Os%ﬁ%: 4 %ﬁiﬂ&f L198es teferred to above

ace Cl asses

are shEWE G 818 160 oﬂ@ emcalaxe 60w sdries off Wrzlqgfef clafsemareashown aktween
axis 622. A series of Wragl per..cl asses are, sho

vemb@tameﬁzz apéoricstiqal as 626 258 AiOn, o GRS Flasses A1y st pefsistently
store 118 rdéf&B?Sr? lggt%%%%%@%ltggﬁegiﬁgﬁ%ﬁ tv@ﬁltcalae[)@%@% %&Fﬁé@sl a¥e the public Java

own to the rig
inter{Ret thabhre@xpSsed 26 usernofthé axmsmaff heiehnterfa&tmdcﬁﬂeﬂ)a @6 set, add,

rem&x%ééédf (?q%fe(%p i)lg%té%sgiégag ﬁg&pﬁ% ng}ée( n ?egia?;eso %lacggo%tquéﬂbe\) 8Yadoc of APIs for
refefdi. Oﬂiﬁts@ﬁlt%'egﬁésgeh&gfee 2B SRAAS notBeambditied b Tﬂﬁ@&d Bk&Mse

contain t j avadoc of API's for reference. ese
handnyderhatifisatmne Wik net sirdde asebssaesut dodmpgmramm fied by

[00%; 28 bs 231:{' gﬁef’ gl&B%‘ﬁﬂﬂ%gg gﬁégglges%% G T%% WT Lnr)]l? bs 8 y&f&bé’rg component.

Alth%ﬂgwdlﬁ@m the te!aﬁaﬁaﬁbh@aﬁefouow 2% 3pdcifid toon'Blmﬂ{ ke abskall in the art will
software conponent. Al t hough some of the

appresipteahaitthoseng moafcmca@hp aprliedyuith ether dasabregympping gbmanagement
modoujes k[1he pers1sten|:£] Clallel ¥ the implementation classes described to TOPLink as the

classes containing persisted atiributes and the mapping to the relational database. Three types of
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appreci ate that the same approach can be applied with

ot her database mappi ng and managenent nodul es. The
w@eoogiosisent cl asses are the inplenentation cl aBEEES2003/026010

described to TOPLi nk as the cI asses cont ai ni ng

persisted attributes and the kapping to the relational

Pefs%%ﬁ??@ w%g?@)( F}g’%@é}ﬂgﬁsﬁ\g ﬁ%ﬂgés% S TspEgsgate thegwact live

verstdidfan oBfet thkh8 Bhtaﬂ_eﬁ@ THP Implsas s E 'ﬂtlec‘ sl'[iaﬁgw%)f %ged version of

live version of an object 1nt
a livg|ohisst llﬂéb‘? é@i@bﬂsg Alleg Bﬁi@déhmogtaqhddmmre{dmdhe umerface class are

t he t/ set/add/
implelficldh Bts et Phanen e ARE YRS are
Unsiffolrted®péretdonIxcERasie THeasse %lasﬂzéntﬂﬁﬁﬂé%i_srllaﬁglecstﬁ% &tributes and a

hrow an 5 UnsupportedQperati onExcepti on
localq fgg thedrgnslation hﬁehmnlan lap@slassexravag Oaf:-ttq)-rn‘[mw’eslawmmp to the

1982 AR P 085S,
appropraais instthes ef/the 1180¢ clged isaetessaattasel &f the cliFramIbatlelt 8n the thread.

attri but called, then the appropriate
Thef’re Sé a&e S?Heif?f%‘fiuids tuid ngd nadifiedbyehpadd based on t he

t .
[()058]6J :] re ‘r:-‘ gt ’eﬂ(ljl@ % n%ﬁ)sﬁ hfsgg 11%}%)@&3%{ tfa?lg%f:tlgﬁgﬁ)gﬁag s%éﬁ%obt%éﬁe history, and
custd'mé;usmms ﬂ%ﬁc f&m&ﬁmmf r@h&mﬁhﬂort@p&’s&fﬂgﬂr@pp@ Uh@fv’st ImplW and ImplC.
The irﬁﬁ@{ n%ﬁ%csla?ln gtﬁ.ﬁ:lé?]tgsor%gt an i cust qm busi g?efza%d/égraégqa@ethods tom
the mﬂéﬁ'&W and. 'Fﬁ@s]e(;nethg@sea%%ﬂﬂéf% e a ﬁfér ﬁ)bl%rtﬁé%‘éh ogét%sxfalue on the

hat inplenments only the get renove net
Implf ahget, thmbnplﬁt@ﬁcaw thetizappropTates EOPink ddasaztipn ojontat Eley

AT e
addedIfengiate i6M tEnSAESn. THE gdtm&BSIAF thRRVPY @eﬁﬁﬁﬁlﬁgﬁxceptmn with a

throw a CeNot | nTr ansactl onException if the 1 nstance
mesyge oh davaisewrapaerdeeessest” ifipriattamntifo accessanelantd wrappdinmitside of a

L LY MR e R ——

objectds axx;sssad ot OneetédV\ﬂ’aﬁnﬁss ﬁﬂféﬁts&ﬁxﬂﬁh@con‘eé@ﬁ‘ﬁﬂfgﬂhﬁﬂw 8ass. The
at is

ﬁ{i é@ I aas is the concrete class
Impl Qsaﬁ efifigeyo granain Siedmplapgnizioniof any eeters dusiness logic
meth%ﬂe%g ijm I_W'cﬁs SQ:%glp' J‘EQ? ébﬁ%atfe& Whuldd ? ﬁegcg Iglcﬁth&.anplc class

I mpl W cl ss ass can
typically cscgmaratedtdme ambthermhds&bd afo e(ﬁurae’lmm ‘a@m PidBiidMes Sile that can be

il DQH Uk BRCRR RS oIV PRL Pl GrsOas | The P class
inhe8 MRAHRImPNC 8F ﬁ‘é"ﬂlp%fb@d%s C*ﬁﬁ&hﬁﬂd iBhQitS AYhA % (‘lifo?{% eﬁﬁﬁlr?gshnplw

an individual file'that can be malntai ne
classi #leq, inptertbat Iyl Wedags eotoifnpl¢reent thel hivsaesk lbgmlAPIs ldadlsied .in the

cl ass 'nheits rom Impl C of its .
inerfele o} HieSe SR mpleiEaa bt FEPI Sl Teclethornp dhelisg abstract in
the nidd]@l ANAABisGhABE maké §R, Indpit QlabdaMstrhdP! W does not

i.npl ement the business logic APls declared in the

[0056]nt er f attlsocnets that persisientelessehyrideaveoniasetl BOPLK transhaBon clones have
a refé}lalg.%st% ﬂtécs\,\,%gﬁi)gn&ﬁg V‘Q‘? %F CJF ﬁé% 1?@%{ 1n t(ie!ﬁ 21& {[‘b%?gg%(ﬁache point to

the refldsmly natiens bbthejpevrapstse nIheGdlm PBind Etﬁth@%ﬁ‘ﬁﬁlbl@t\/@ﬁlons of their
TOPL| ﬁé‘?a saction clones have a reference to its

wrapggier SOl flgn i BRPm e anEed eiek TinghaRORL ks cached

instarddgELth@Kike cHAEHOnBRE Wrapfers become invalid. The clone’s wrapper has a reference
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30 the read-only versions of their wappers. The
cl ones point to the witable versions of their

worapperss? Wien the clones are conmitted and neeTE82003/026010
back into the TOPLi nk's cached instances, then the
correspondi ng w appers beconel®nvalid. The clone's

.. W apper .has a reference 2004/ 040399
10 s erIPRSPG8 Ol WiaEDE gui 155 G5y e Pecalliaitin) y
tRYAFRIPObREY i ned by calling the
& et Read Cﬁl 9&%@?8?%@ﬁggé%n the wrapper. [0057] A
[005Phse cl Adwshélessdrierhsehy $s meedebth descritesthisisbeoftfiles Elét. 6ahows a

plcwlreh?§ong o (bagfng%zg gﬁ@§ Eqsglxéﬁ ﬁg{e?qrﬁ'fg 0 t&hg?obﬂcﬁjéﬂts alggriagmthere are five

base tfa8de8: @hfoHakdlthpl 63@@@0:9&5%5@&8%%9 ?1W446é910BasehanS 638, and
CnoBase 634, CnoBasel npl W 644, CnpBase , and

CmoBasBER FIBN 642. [ 0058] Cm)Base 634 is an interface

00581 S meons €k hsptac sl ek 81 Bt ac? it rpm and

1mplahéntof1"hishﬁteﬂaﬁd conddihg the ldlbﬁﬁraﬁﬁﬂ oPBEbAthE ®BSic attfiBitedrd operations
cts 332 nust i nplenent. The various features of

that %1ﬁ?@e%%§%%muftrwﬁm heovagiont ferireseotAls obisat @@n%m@rk 610 contain
attritRls A4 %Tetﬂ%ts i grea'%‘lagg EJ @ustlmelc’fagoogﬁlfa@tﬁg% §:81 %pg) 03; acr %yaél objects.

can apply across ect’s
CmoBase%Msd serveank a oy h&rlS 3Bjetth 382 dfae a@g&ﬁﬁ@tedd)ykthe fod€hanism

ro ed.in this framework. An alternative
prov @&S@%‘g‘@%o%ﬂ (st p ConaBassiclasss/ 03 Aeaanbg providegy psshown if

figurd 7, foPk $ require
e et s()?srfafégrll%g b{%E{s tH?J%%%Egésqhelﬁﬁ‘S?%\/sgb%ﬁ represents the
[005% apperCubBesimpl¥i644 cucprasens thevpirappenotyedtdimt cfhﬁtain(s implementation

. T

CmoBaRBre)| f’MeWxﬁJ}B&s‘élﬂlﬂW @lﬁﬁd"iﬁﬁpl&ﬁ@mgﬂé@ﬁ@és@tlﬁgf@&e ‘The purpose of

The purpose of the CnoBasel mpl Wclass is to determ ne
the GiBaselimpd Waglass info determingwhich dmstance ot thedhipe ¢y a dive object) or ImplS

cor AR R P G B A 60, L e oot

relatmﬁé}@ﬁg aNehive©bjethioltd Mefdeiafed offtht dinoBasdInpl 8het, ¥hidhhEpresents the
CnpBasel npl ob ect, whichr egr esents the 20 prinmary

primary \Jiye husinens §§Jq§ ¢ databaspe T shadawebi ephboléﬁ anl mta@]c@@f the

t .
T NN T —
in thebdmdthaes sEittxr élet clomed bt ﬁalﬁaba&med Eopshef the HieeObject or the

ect holds a cloned copy of the |iveQbject or
shady @ QAR pleet s dren lPiLE 13 j SGRnSI e Beesieaie ot Wi, dhe
hvedlcfrﬁﬂ@ﬁferci g4 é?Eloﬁ%@?(ﬁié‘r ect Tien %he (ﬁoneld.Ob a‘gcont'iuns a cloned

I'1ved onedOb one copy o
cowwﬁdw Shh@%@bn@d@b,lcédtappmnﬁmshaobjbanmtaﬁ foopydad ott dreate in a
e ﬁwOoj ect (which happens when the object is staged
ans?%lro pdate or create in a transaction). [0060]
[0060]i veQbj lﬁféUb%e%fsQarél bi@A adedEditly Whpper ARREHperds Maa@%&e able by
is made wite-able by adding the read -on]i)y wWr apper
adding the readwoli wrappaiHo @Hransaagionswhich eetuxs appwmappd:mdclu@mg a clone of
the 119%(?@8({[%211: c%l? emo\éﬁgﬂjv% Oélt[ h&éctilanggeglugegg F] 8%% ggceshsmg the

er users
liveObject. When the transaction is committed, the clone is used to send updates to the database

and to merge the changes into the liveObject. Once a write-able wrapper has been committed, it

is no longer useful and the read-only wrapper must be accessed (this allows for the write-able
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30 liveQoject. When the transaction is conmtted, the

clone is used to send updates to the database and to
woresoge4@3he changes into the |iveCbject. Once apPCT/US2003/026010

wite-able wapper has been commtted, it is no

| onger useful and the read-ohly wrapper nust be

accessed (this al]lows for the ite-able . . .
Wrappep BYPOsAsRES CPWQ‘JE‘?(?G@? PR BSTYTY)1 AR %er‘yf)fags (Giass is what s

retum?ﬁicpﬁg %sé}%ﬂe‘ﬁca%g dclich RANRNErehBMRAY, Jacced rdlatfnsiigearef update).
[ I S at 1s

s class i returned to the user when any _ .
[00613Ct i on CnsoRaaklenpl 680 eaptresents daalivepressientabjest inghdatphgse. This class

and update). 0 asel ml rep e
con 3 SB35, B8P SEBE n aovs
creati&g BE 2bdhsmRiRREdihE bldshadlumad) tah@ borishgints. This class contains the
object-to-relati onal mapping. Such information all

OWS .
attrib@es defineil om thsfobjecs nied elein¢lnding dheaitribyss daat r%?%ﬁpm,aﬁgﬁ@ups (either a
. .constraint Thi s. C tai . i . .
s SERRHEAT AL R B i . i
class hB@tmpIERERE BN ChoBald iasfab®634, ellicmtters andisettirefor attributes and

relationship with that object type or a ny .. ‘ .
relationshipsiasmistilemendeditp a£cess |ﬂ]1€é@qu6]Hl a@tyﬁg’se_or fﬁ?’ggnsapa S;Igle other business

logic ?H%?osdé ??elc?aqgcpﬁfcthé %ﬁ%%ﬂs&bﬁﬁrteﬂ@?eﬁﬁ%@éﬁﬁ&ﬂd REFent

ers Tor a es an relationships are ]

acciderital R688 te thetroethed: eSalyttheImplVé vlass shatitdrachess ghis elass and it should
rel ati onship., The ot her busingss t.o.logi c nethods

never( @l ang ok thei ysing s 1ﬁglgélpgthq pg&ﬁe pl class.

nsupp i 10 ah @x Bt RUSNbL tha Can¢iRREMp] class but
[006 ccessqg%gg?%gﬁﬁn@tshégg%%%% tﬁe I fr%pl ngsrass shoul d i _
repref@teihs shatosy @l amgediinchlics of Heulmpl instapee. Thgsp staagd valugsaae stored in

busi ness | ogi c nethads on the |npl glas
o eoAUEAGE SRS Toemar BRath 1o PP S proglifidp eppegent ha

Y 1‘35}5 Al 8% fRYhrate'teplE eTROUSlidakion shad@BassImplS 638 are further
stage ’stgggg' alf ues of Phe | mpl instance. These staged

discussadiie shesapplisationducdrporated by refsppiedt e table and are a
epar at g i pst 0 | cASS, LS .: i. Thi
[0063]e pr es € Ogﬁﬁﬁ@fggﬁ,tﬁ%ﬁﬁ?%@a%%mea;@z teg%atltoﬁélﬁséggg?%;%ﬁgﬁ This

classgﬁms%he H&ge _auﬁbﬂrl]fbmiat @ neédedfoRdbablep hadﬁgagaskatabwm values.
i scussed in the application incorporated
When ef ebisadelmplotisss Znsmiege i BRepogss lhatd rigsoitom GgResel18N 642
1 YSSR F Ol . . 4 i ibutdd) BistahbRDE CmoBasel18N
will ?ﬂfb‘f %g?nr%at%&algé&:{l%s%?%% es iftﬁtgte §t‘§1§i %Et{ele%led f.gr Al e
642 dtfspsndiellatignged tramkitiohadl the stnslatgble airimg sitribe®s viida Impl class.

object's Inpl class._is generated,.an inner class t L
Addifinelinsance SEPIEHIOER Ser StsRA gabes pf the Hpnetipns SR& Rsicd Yanstations s

f e i | | ilir¥refiobkib@Snslatable stri
kept P%%atcgﬁ%v%@%fc%%;&%%@?- ghﬁuélﬁgétg%ﬂr r e%ﬁgnd tofgl anaﬂg S e

attrifiut@ns bay timesvitfout reguiringrashieraebly of Smabageld 8N classrsand g@}elﬂe& These
the Inpl class. itional inst :
feangggh AsEPTL® B GriAit PP PR IE ey BORe Y fpRéheb

[006&1 ans! agy RS objeck Rilendtated Afd ck@isle AbstractXl (IS}, the generated classes
ht erarchy. This  all ows for addi ng/renovi

n ) }
extend thesippophibie bse ¢lass. 26 shownibHIGD, &bSBWX?@ﬁéS o intrsfaee that
., requiring.a Qi erarch f
o et 3o 1 etles TRGRREKIRY BLPRRE R Cpomscimiy

644.%&%&){%@1 b APinherits @0 CanBatehpb§3 (. eAbstendmp]$ 654 nherits from
VWhen an oDj r

ect is generated (for ex e Abs ct X
Cmreplnti® 63 beMaresmes sHioh 66 e S U R M RS of AbstractX,

a . AS I%R#w | G189 64dbstract X 646 is an

Abs?ﬁ%&%@éﬁﬁ@?néi n epll'r{bsB%%romthe CnoBase base
interface. Abstract Xl npl W662 inherits from
CmoBasel mpl W
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30 644. Abstract Xl npl646 inherits from ChoBasel npl
630. Abstract Xl npl S 654 inherits from CnoBasel npl S
WG 3B4/0M3pEOVEr, since there are transl atabl e sSPET/NHR003/026010
attri butes of AbstractX, AbstractXl 18N 658 inherits
from CnoBasel | 8N 642. WO 2004% 040399 PCT/ US2003/ 026010

18 [0065] Th ' | h L . .
e e B AT ST AR LA e

6 Ty i . 'y e code for th
Abstr%%%hﬂglg’g 6%3@.’)41"56 ﬁ@ﬁ%ﬁ&ﬁ%@%ﬁpﬂfehﬁeﬂﬁ&ﬁ%_Flb%@lh@:és%glc code for the

ogic C busi ness Id%gl c net hods .
businéR A giertiads deit ke adiel innheifatee imtheeodebd€he Imple® class contains no

[ npl C cl ass, containg no qther interf.ace or
otter S OR ERDFOR AN BPE1S S0 SIEFT s DHS TR g BIG q R generated
only %ﬂgg,;aﬁggﬁ%djﬁﬂg ﬁg@c{téﬁ FHerPb Bite¥s Ig)gfbeoodé needshie be @ddied, changed, or

hen” busi ness | ogi c code needs to be added,
removdiariedthaiclass tmes/@oter{Ttee plVér nnlaleepl 841 8N) are always re-generated

I nterface, I | . l.npl | 1
fom 15 5k PRREA 2URY % G ] BB CEHEAR RO g i he problern of
generhfed %ISdé foqBirhBang eudtbmichen and Thit Bie&Bty &6 réveese engineered into the

problem of generated code requiring any custom chang\t}e .
modehyenfi amthlidvetbusisessdogie implemepisiion ixbyHERR BWL Pt diappover time.

The d5geigjetcPanistani? AR BHBLAE BEy b G b FRGER R MGIC! Fhe LmplC
provieégdate]talh& £65 akrpydifibbiwindse thgic methodnto tecideplémerte.
’ Wi

en in the InplC The | npl rovi des.,a pl.agce for
[006QJser - S lecRitionIcy Aekaws By ShMEHIHS CEisS taf fitHer ofend the
i ment L4 . £
s 5" 05 gLAGRRLb, GECHE XS Bopogppepiiilos e
AbstABSE. r Hewdves) the XImpEt 168G dmteriat fomdhadbstracpelnaflCy666, so that

NN PR A A ——
as if Qﬁﬂﬁ% %ﬁeg%%%ﬁr&lt CutRBRs. 68 hipRbt oFIhd plRRbFRIVeAid:DR 0 @fitomatically handle

can override any business |ogic nethod, of_.
the colplekitizt ¥f theaslwritarse stragutefand thereade e managedthe edationships between

bcl . .On yect af th : . . .
theS%Qngﬁsgt ?l’egql\fegy, %@éﬁlgsglémﬂy ngcﬁ% | %%%Paib.o{é{;%g%{u%g‘/ hddli8d objects and
busiﬂreg%‘gygict&%%nﬁl‘éﬁiéﬁﬁaﬁb&irﬁl‘iﬁbl()he code to manage the

I onshi ps between these classes. |ntui { [ veI&yn,éqé he
[006Tker onFigureskids: dass dseram dhsetingrspests olbibe glasi ase 701,

bj s i ness, 1.QgiG | i a7 bddsi
Cmsgﬁ%ﬁ@b a?gr&?r@b%%?blﬁ Z@%, gg ga‘pg&gtgngé@ %f% glt}cgjr%]ﬁf‘ Pddsistent, user
modiflablésdbjétd inBerdsRRE CondBasé el . CHawses, iamBatriuldinay be transient and
CrsBase 702 and CpAttribute 703, as adapted t.o .
not usappodifiablyEsodhelr SpEEvalpey apdeasvEngide voriing cppigpppthe objects
ohj.ects in ' .
s L "t 0 SRRSO b At OBy ks
propeick bed sttsiuads adlaptad tesarsiEmch eExmuplgnetpardstons iien godifiable objects

copies of the aqbjects, created i. .. th . .
st the AR Tie e LOE AR AEES seG7 RPN O AN ESA S, notifyAction.
The MM diAsD @ﬁsszﬁéggﬂg%tsd ﬁ%ﬁnﬁ?%e?,t‘ﬁdl’i it 8 suRdaptat; taerated. AnID is

transi ence. of pérsistent, user nodifjable
uniqobferctew within hdBeod typat dhisasompiri¢lyad paiversally unique ID would be

con S5 FERLAT UL B! Sl el L woud

satisiP B dufreRULIBTRD kSiideiheiesTar @i Qb IDANA lcbhdasenatedivmirpiefidentifier also is
arowwthina DB and type. T , .a.caonmplete and

|
usefulhfov boszdnital pariitigoing) qbsmggdobeg@;zj ,S@aﬁdg%aée g% 1y onby assured of
being%%%fﬁigﬁ%?ﬁgﬁg?s%\%ﬁ HiBe! | Rbdliorl afiri6QBEH GRBEER 701 include the

illustrated status, versioning and staging attributes. As illustrated in figure 10, below, classes
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30 satisfy the current EIJB 2.0 requirenent of a unique
I D. A concatenated unique identifier also is wuseful
wo ooo4he3pzont al partitioning, discussed bel ow, PE@EUSI03/626010
CmoBase 701 is only assured of being unique within a
dat abase and type. Additionall9attributes of CnpBase
701 include the _illustrated status, versioning and
CmoBgselefcabmt CpBateBSmORRAT PP led 68 Hihgri GRS ggesbond to CmoBase

Cmo%%t%\gésgﬁo@?ﬁ ash %8%% %é iRGO3RP aff %febﬁ@@é&ﬁ%ﬁﬁﬁheﬂﬁ the application

seRenpte ar'e constructed to
mcorpdﬁzt‘tedlbyrefféxemmr correspond to CnpBase. . CnoAttribute

[0068} ggcf ,u %{)&ﬁpﬁ#@%ﬁ?ﬁ%&lﬁébggﬁ S o @Bo%@%?g‘grsaf%ogt %re illustrated

L ANC 'tﬁﬁérfaﬁ’:% ihesystdm tiald xmdi from
by ﬁg{]f%% ﬁ?o%ﬁ%%ﬁ%ﬁ%%ﬂﬁégport arSe | I?ust rat ed ) 5

javax EjbgiBlocsiClgectP AP an Msiay, 10s T5is ReB eI FEISTAIPR PEY e dacess to invoke

meth?d;c@gﬁ é%ﬁgm Sh U| d exte d fr%gavav %1 Jrrl%“hft?.(w gmthout incurring

the oRAda8 raE‘sonate@%Rl‘i‘ ﬁdn@dte Bédéysl Mhaﬂmss dbfeck thatheeds trebdwmdessed

calls on EJB objects running in the same Java thrtu%
Temomqwees(wwaw inteslaee Vith ther ey nam?@sagf‘g aalafer ace and placed under

“er” Oa%hafé}g re{ng 1n{e?ﬁgés ex?ééﬁ?r eme?@ﬁ?B@HﬁbtnﬁﬁQ a8Bic8&thin only

accesse requires a
methSBABARLE be a&@rséeacremmlya I blitan® tha heaband remotedoteifaces, ejb

eokorbice 310 placed incer Lo, oLt eaEkage, Moy oo
Each %%H’l%% %P%@Jc Pf%s a%{:]aﬁ ‘Blgﬁleﬁ %ag‘l ehidk e ARG av b EIBLocalHome

oca note interfaces, ejb
911 aapagehbrdioherinteefo B%Wmhextendmamceb BIBHome#M . and

find ejb qbjec s l.ustrated r
[006Y usi nejsjéhequJTa%Etan’r?é aélc?rgglﬁll COﬁ%HBP‘FWF] I?%u%@l@iﬁlo\gﬁ aq?]usually
v "D lingakedin REME 8, NesomlmplC 842
name SRGHE S BRI OO gﬁ%dgl%}a{gl\? A oo, e e
and Etﬁ)lﬁlﬁﬁe‘elﬂipﬁl &@%unre (Dbmsestem&ﬁaitto coniaul smg@pelogmﬂogﬁmwﬁwg to the
Persq%ﬁﬁnﬁlﬂ a#gugéLloyN?tnaglt 6{1%%%& i Hg( n@mgim.rg:remotely

accesSHIS Oﬁ |r€ﬁ%t@ 1§edtﬁod Aa¢ bERpieesiedbhEng tik Iwranetbusexf tle local method
I ntended to contain business logic corr

and ko Pelne oot ta ﬂgnﬂrmbk@y@%rllqcmsarryﬁa ceTpBIh Ga. Rpie s, the
fram%w? %{1 %‘é gagg H&Jla@ B}éﬂ?n%a%ﬁé ﬁé}gér%één) @ﬁée‘r@ 2a#ib®al remote

avi ng t .
busidesd MEBbLES Sarbe ftigerhatel. Ineidiitidn20 provitliag thetbmsmessdbgle

implaensi, 6 numbst o HE- R SR POR) e aBeusd: Hhesd qipipieks are
prov&l%d fér ger%ﬁ&ﬁ ob e%tsga HP érﬁé}fﬂlﬁggé\)aXWEﬁuﬁﬁgéﬂ i&dce 1011 in the

usi ne S can | enent ed
CmoBdsElinpON dlass m%ﬂmdigmge O &he udlhad&”slmpbgnmted to prov1de EIB functionality

et e B P e e LR [ SR Bt o

BXER A tEntityC t t(EntityContext ctx) and
cibSRES P Rp] Epled bt bEITLpsetty CopuBy Contxt o)

unsefErﬂ)iBy@@iterﬂ()\AMhmth@@Mllbackﬁ,| the p]@C@gate()'ﬁ)@thg)gpqi esdled gvhen the client
cﬂlsarn%@(gegpﬁ@g ) tb%gl%/llﬁ:?rg %6 fIJﬂn %}3 é)o'ﬂ?ellﬁér%rea'tég%lﬁ%ance of the bean

TR RO HRY Rall S b keaie(PRnbiied viee beay) ThejntplanaelBition should provide
( p‘fC tS%)reO eij{;r%Rermve)gIh ej bAct i v&i Q. €j bP ssi vat eQ,
metlmds @mpqwnemrt@sﬁte( Eﬁ:qu)Y@@ﬁ@t&@b a ﬁ’)‘ e transaction; initialize the

Wral&]%%@ rté}&ﬁg)f:%cgéggct d, (?}&aﬁt!zcgaﬁg %hj Q@I et tﬂ}ﬁnaryKey Object. This
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calls create() nethod on the honme interface. The ejb
container creates an instance of the bean 30 (InplC

web@ssyosand cal ls ej bCreate() method on the beRelT/UII063/026010
i npl enentati on shoul d prow d nmet hods to: acquire or
create a CnoTransacti on; % his bean to the

transacti on; |n|t|aI|zethe vvra r o?' 10(5 traint

methogrspd @cstayerpaded i Foany E5RRTQ DASS HHES 20t 1B Sshaseaqusrain
2004/ 040399

paramﬁ%‘f?%ﬁ%%%flog%%%emggbﬁeﬁod needs to be overl oaded in

[007 O]mny c ThesjbhPostlase() method mcﬁlled @Wlth@mmgm@mdgqtﬂg afer

S AR BB iy e
and pfo[mﬁeg é&lﬁbﬂal %El@ﬁzatlﬁh@ﬁdeﬂbﬁﬁ& ré’é@hﬁ@ﬂréﬁﬁiréd byl thiesiuring its lifespan.

shoul have the same nunber of argunent

[0071¢J bCr eﬁﬂﬂe(e)bFnsiR»fP@nwﬂémBgmdﬁy kswametiopds gflled shep ae client

cat e ources regui
invokF Rp SR TE 75 OTHE yBERIES B e PYRG e oplg provide
methd@4d: ﬁ&%@t@@hdt%o@f&héa@ﬁoﬂ\ﬁ& mhsa ihd d’&tobjecmmcﬂ%a:base based on object id

flndB PrimaryKey() on the orre interf
(Use Cnmcémt&esawrgﬁnfg&bdé@@%h@4 A YK blest cThis method

needs&g tg@ggéo%lag%% gllrs]tgg_b(}l%gt%ng red fi nd the object in

L

’ [0077.&)100 | ertefisisdad().callbatByhethiod rmg]nlgob))rreamidi to thefrgadi functionality of

mar yKey object. This, nethod to. nee

entityohean] & eRaemRRAIRERISHRHIGIGASRCTS §iGheP eseﬁﬁénvgflﬁ%%ﬂean is usually
1n1t1a? 7ec C(?ﬁﬁl? c?@attgj)g% ﬁlﬁ{gﬁleﬁﬁoﬁ QL1 EHVTHOPL Akt DR mappasd and hence this

tity bean. I'n one enbodi nent
meth®d aat becuised fmsqoﬁmt;msmrotdsangpp@femn& nventi on, the bean

[007?}}; gggaﬁlglﬁyq] n| t(%c@!ll%ﬁ{m% r%ﬁ?%&%ﬁr c];e {rl]lge&%dnaie functionality

of enfﬂéﬁ ol fﬁﬁctib% f1§£lrei@§f€n ilated %SﬁfﬂhﬁgTransacuon except the fact
operati ons 15 [0073] The eg tore() call back nethod
that & @mgfﬂaylsmllonelspda‘wd:s: Sta;ftedh@ thp ghieet is pddsdit diedransgetioggfor update.

ntity This i,ona A
[007 ncapsu @BR?TH Yﬁgi 3‘:5 ?ﬁsac%?%ﬁvegﬁeg&ﬁ&n ﬁmn% the Data Store.
CmoThakadiop 1P sthdnibaMldda fhd\etgekt tfer detetivhar t ed and the

object is added to the transactjon for

[0075]he ej bam&(e)ac@%ﬁuonm@eﬁwm A@ﬁ@%ﬁé}sf?@}dﬁ@aeﬁﬁ%‘%‘?eaﬂ hstance is
callegd é@?(}viﬁeglebaf[%ﬁ ‘I?f)%#(? fethod. on-Elé ?8551?6%% IQ%tﬁﬁtﬁa%g& 116 ka6l properly

synchihizéatd R updateng dathbse egcbAL tthallﬁis&(e}s methhd pro@nectsh d\ny subsequent
ean instance_ is . called féH g t.he @Eafload()

callsie titedapsineprorethpd wilk B directly delgated 4o thecper eis

[007@Loperl *Pﬁ%’éggﬁf @C&sécﬁd\gﬂ% rﬁé@é’f’@é& oY 'Eﬁnﬁgttl?@ﬁdis@ivatlon process, the

cord usi ness met ceeds. y subsequent
contgiaél invékes ren;sma@ inmetiscs] orethh beanyinktandse Te b@m 1n§tance is responsible for

updag‘j%lgl?i%sfa t 13,1{1 q@@qﬁag%ﬁﬁ%ge Hg[cgg ¥ e grhhv ﬁjétha%swate() method
on ﬂ{%"’\%%h Yittdrl ﬁfé}{i&cﬁs%ﬁ' ant(%ﬁort@rﬁtyc tréd Wednyl p}vﬁbﬁﬁy allocated resources

t or e on the bean instance. The bean
beformbbameisipasmmqabny ble for updating the database.

t t d h ;
B
beaﬂ &u?rﬁl bR iR DAtoNI The doptdxt Besavgd foR Yutpreaushge sThe unsetEntityContext()

ocat ed resources before the bean i assivated.... .
complements the set context. The container may garbage-col?ec?a poolegl tbea,n if it decided to

free the resources used by the bean and in this case a transition back to the does not exist state
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[0077] The setEntityContext(EntityContext ctx) nethod

is called with the context of the 30 bean during bean
WO piogoaizpzat i on. The context is saved for futuPEI/USHEE026010

The unset EntityContext O conpl enments the set context.

The contai ner may gar bage-colzllect a pooled bean if it

decided to_  free the resources use?]a%é th téeiﬁganqhidwd
take r4riesDyring this ranghiannesindfhe ROFBDEHR § HUS MFhrocex g fnethod de-

t at (&483@% / US2003/ 026010 21 take pl ace.
auoc%fra}nﬁég%aﬁfc%gﬁéean [ |oﬂr:1é%eri od, the container calls

[00781hi s mEFihed 8 iMistatesapplictide of a1 EF3avmpliantyCBE@E obiegiayodel to simple
used b

his b . [ ' .
et et oS e L . e
persoé ig?ﬁ,' %%gc 1 jeg'ﬁ):ljo%feta Q1 PRI infém &t o2y ESEBdcalObjedt 811 and

renmote access and interfaces, The 5
EJBQbgecs 8. 8Riipleideatatiordofthp lasgleeb) 84 SUPIBEH4 logl.aedused overhead access.

BRI S ) S 0, O B e

objectEHL GALrRUGIJHE At FHHEE 8 52, as il BstPationt) Thronfhdut Bighjeet; tthe suffixes
supports renote object access. Standard properti

Of .
ImpI Wi Torph: areoisp SuSHAPBSTS AHbPTCEE FRBIEHBERTe 1 ntiboan 813 i
implc%n?ﬁ%)lic { ﬁtgme ﬁ‘%g%%s ﬂ@lgﬁgﬁ}?;ﬁnﬂé&éﬁtﬁkﬁrs o%ﬁ%rs&’l‘&ﬂ #iBemployee 841

or wappers a concrete
objedtRhIERIA UnBasc A WESE. t PBeaimBéBentatid incipiePenemdopl W 832,
b

y the CnoBasel npl W822. | npl enentatio of, pgrson .82
Prsordgpl@ &2, dirarlopeeImphjdad ead yep{qa.]?l %.méggﬁqcmeg\}n ghe context
8220 N3G | ' 833ded for local and
of figfE9, TR BB HIEMR ] $ B IAIGAT) T piTded for local an
remoBBidterAsestiIBplasatations bfitheswmixobjeds irfclugierRsr@nl.ogadtHome 863,
home obj ects_ EJBLocal Ho 53, and, EJ ne 3 are
PersqHipmetid, Famwlovsehpc amggé/ﬁm%ﬁmogreﬁaﬁl@@g .855?-

npl e | izt f¥Be §2h@AhBtrhids botfliance with the ETB
[007 ersomgg]ltel—%@e%g%, 5 PersoenHoma 843, l

convEmpnayestiog ahbmegoseecn dHemps apeeoided &1 hothremptyjand local objects
Fi i part _of fi 8 '
and @%%%E%agg]gggﬁﬂ rleﬁ%%tég%' Egﬂ\/‘t&lﬁ l’ég%ol?‘] 803&% %Lkégnkf(gt ﬁgﬁr}g Snterface 902

whic %&wﬁ@é GhsSejb HIBERHNR 1A\ 1664 hb ok ibeificd HPoilckaadtends
ocal object's and interfaces, 901 and 911

javax.gjbEdBLbsedHyme B4t h Thesimate endlsicalchomintesfaces e ke further

e 8 SR T B oAbt

913.J avax. ej b. EJBLocal Hone 911. The renote and | ocal hone
i nterfaces 902, 912 are further exte dl?d b%/ " .
[0086hoApp! Figsrd Yhasmeengridizet Pheieligne a’lﬁal ustrates additional mechanisms

o sugPR BT by PORER L RPN ect 72 s BT BodOtfect 1013 are
extedidith OB aseRahaei 1922 and OneiBapdroc8I®23The obj ect s

ook R S Rk S AT PR o e
basi%%e@fbﬁ%ﬁ %Q;J]dhilaﬂags %clng 0Bdde, R tFRBYarlkll SRSElof theBl) afall supported. In

ports relationshi ps between EJB entitles. The three

additiews,ithese e¢latiorshiphicpn banaiigaitd wiestheaws qusrplaaguagaef £4B 2.0

ny. an ny.to man are all su :
N L
relafid}RhipEVheHd @IYnh1BPEBOAS tRE adsd&aidd Gbject is many, the abstract accessor’s
parameter or return value type is a collection class representing the relationship. This collection
class implements the java.util.Collection or java.util.Set interface. Optionally, the specification

may add java.util.Map and java.util.List as return types. In the case of a relationship where the
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speci fication. Rel ationships are managed thru abstract

accessor nethods. In the case of a 30 relationship
wob@re4she mul tiplicity of the associ at ed obj erCT/US2003/026010

many, the abstract accessor's paraneter or return

val ue type is a collection cPass representing the

rel ati onship. This collecti on class inplenents the

multipligity, ¢fithe cabisclier Flﬁﬁin(ﬂnej the absiert acegssor $paglegor return value type
isa SQ%O? lgg{gllléeyofﬂltjeh%la%&pgd jtcation nmay add java.util.Map

ava. uti st a return types. In the case of a
[0082]el at [ (R}Sﬁlqmsmbemebssdsre IVDOF(Rxt¢ PAr@Be@r or return value types as an array of

comep R R0k 5 e LB Bl PR, 858 methoas
for re‘i%foﬂﬁlﬂpé’ o'ﬁﬁl 15 v1d‘e§ irPretd oA nerfadsd AAGRpRIMdnbR! ihghdtWd For
ect 0082 e ationship accessors in COF have

1nstama:[ amBmgloyee Tp ddress Relationship axy d¢ oan tegrmary id bi-directional. Local

s S RO, BB LS R S e Empor o

AddrEﬁ' l@élétﬂﬂféﬁb REampRUIFdr bitantq Ybdiehethidds efaptigclide: publicaddress(]
lenmented in Irnpl W For _instance,  an Errpl oyee

getAcrdresse llReYDléitSebﬁ:@ﬁ@e%? drges[balsiressls PRalig void o
addAi%% rléth?c#]re sl’c}%‘ralgéese)f %gcfj%& ?ﬁgotoglegﬁ}%E%AWesgﬁeme%tgAddress

el ations such
addrdsBP | Fsteste Fethofld iz daclingd: publinEbilgrtion gmp’lddresmi{emote() public void

sem%cl'%?%SQﬁ?e%a@&%%ﬁLg@ aldropss e EABERhmeadeolt ddress
addreasg)d Bﬁégglbh i éaﬁr %%@f%@@ﬂ%ﬁﬁ&ﬁ@t&%ﬁf&%&%ﬁ The

getAdmeRﬂdﬁtessﬂtbmrbmip@Md pettisg a am@b;epﬂd’aémmlhthmﬂdmwaects

ubl i ection get d@ess sRenot for thi
assocg%rsqi“’é mployeng F S HEST PRy “%?8%?18 ism for this

smceocH%Je i Héeql 18 Q?ﬁf&%?%? EleemmpisRepRts.( Ao R clagddlles s);

ean fenoveAddr essEl enment Renot e( Addr ess
Cmoémaghce@lsr);or Wlheh e}giemdfsd‘mm S Renylf wsonie eisaigd supppertgemote cursoring -

ot BESR-55 b BB b P MR g s
remcﬁ@li‘orﬂé thtditRe GHD Qésihy Ghens B a EBIRBEGI. SITdt@ins b kbBectivh PE ejb objects.
here is no need to cache any of the address objects.

The wd&emwm@g@@bpmwdmmp@@é SURDOBE LRt OlhiRdRg gorrespondmg

o PR NSHS ekt SN PRI TR  comcpoing

localfh&bdeb @date) €at i ng correspondi ng ej b objects using
the renote hone interface and storing them.in

(00831 | ect R Emsaction SupRAFHS 2n TEBPIEY IEHTBF S SErts offered by fhe J2EE
platf&t}g it @9%@&@%@@ e? ﬁﬁgilalvg ‘H‘dn@&h%ﬂ%@%ﬁAmﬂpﬁ an interface that

port’s crea g corresponding
provﬂms eecteSS 1osthe gndemlymg tinnsectiontMarfagere Soe of thmag ot in¢erfaces include:

bj ects 1 |
Jang’éﬁffﬁgﬁﬁqubGiFﬁaﬂ%ggc%@é%‘%ﬁv% e teth S haged Fhe
ﬂ?ﬁ@?étﬁfﬁtls Eidsestd éb?hb'a[tﬁm%%h%ﬂoﬁ&ﬁ@ fW18TeaRe Bdetifmglidfeiaction between

orm The specification describes the Java
the J’EEErsemet amiﬁhAEl’rA(I]rmgactldtManagelaﬁ tiapsparegng teethe gpplicaign components.

The %a}%\éé ][.O gg?éjsl@%) gﬁiﬁggﬁéﬂ%ﬁg@% r\gen'g agﬁuoq of k’c%'ﬁ@a@ferr-demarcated)

trandaBHEXbUrRARSEC The M A RerTaRRetH afl .H)BC s transactmnal support are both
avax. transacti on. Transacti onl \4ana

availgblertoJARE applicetion sompensie Ths egfé’ifm&ﬁpm&t’}’ﬁéﬁ@l?mon'
man\alt\gerﬁent %)Ia?r%dfj nd er l c\ﬂrg‘@vé @gn%gﬁﬁ)'h' cﬁﬂlap&h&ﬁ Sl programmatic transaction

demarcation. In a declarative demarcation, the container is responsible for starting, committing
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the J2EE server and the JTA Transacti onManager is

transparent to the application conponents. The
wae@asasPd onManager i npl ementati on supports theCT/US2003/026010

server's control of (container-demarcated) 30

transacti on boundaries. The A User Transacti on and

and rJ < b}ﬁ %%gg%%%hﬁg@wal S}li: Oggta%%g trgg%lgti?}? ﬁﬁe&%&! o%elt'a%on on a bean by
the cHERPPhE SlidnRad the AGREGH ﬂo%guﬁ’@ﬂh@ JEABRHnsRAoA@hE FBiform several

decl arati1ve transact’ion demarcation and programmatic )
opergtinssmoné wansactmaThistwillprovide the dlsaibalitsitoif gaforcing certain business logic

[ t he isr

enpr c on cont.ai ne sponsi bl e far . .
toat B POP T bt TGN oD URRSHSo S LB GS9Ds feigpty rensacton
dem#r3atfiithndQohiéid 16 efelcontalnen Hedffeh @ trabllgctivanl hAEbr of the associated

starts a transaction for every operation on a bean by
EJB cpmpendnénmetiPde client has the ability to acquire the

JA tra i.on. [ I -at | ' .
oS} 5 - SSRERLARBRL RBULELD A5HFHA r SRR A oihcion
demehitor Regquiesl; RaguirdaNewndstSuppariteal, Subgdrtshiandspandrddigver. A

bet ween_operations., A transaction attri but upport.s )
methpd gl s Rpquiredrisnsactionsd tisbuie Aneestied ity SB%WCP@H; depending
e OR .
on SRR b AL AAN A A0S 5 10k B RANAON: B g
compornsBalreatyadssatiated tithes Tar earsagpos thedofitainer will invoke the method in

cont ai per - ranaged ansaction . demarcati.gn, R ired,
the GRBERY 9K RBI08. Jpot FeRactiship 8P SR L g giing samponent, the
contNAMEi AtoIRIAAY chateh RevRRMthERH dohfRe ASd ARG to commit the

attribute i's executed wthin a JTA transacti on; ) L
transheidenahergthe aghod dpmmlétes b ainabwith 2 ReguiresNews tiansaesipnal attribute is

execglgqﬁélg ﬁ-téerﬁ%%?/egg éﬁ a:rlg%& gg%sggtg%f ;I?ﬂ%eg%}lir{gfcgtm}%&&%lié él?gady associated with
a trah§RN6R641it&R, thhtParSaiHoaiinSispsidel], 4 Mt@lEndabor ®Intsd i dteated, and the
the context of said transaction. If no transaction is

methpdss exestited intherronieat efthe ey tieasaste pfter whase copmietiondhe calling
will ,auto i cal eqt tr ' . .

comfns FPARFEE tnBh = oo SHALRDSAGLYRA AR i s o

interRARd bé pat of Atramabiih. If the calling@uinpesdit\y ilready associated|with a
attribute is 15 executed in the context of

2 ne .
transachprs eppigbrihe ponteiner SPqndp ot BRRBALIN, IVOKe {Pe gaffhiod unassociated
withS e REh@ R dantd ﬁg&n c@m@[egi%g%?Me%etﬁ@&‘ﬁ%nes&ﬁ@éaﬂinrﬁ component's

ransaction I s suspended, a new transaction context Is
transactiod. e methat] whie a Suppdredrinsactionaluttithuiersuppetsabeataling odmponent's
the new transaction.,. after whose coppl etion the.
g A UL o O AL POIRECHEE 7S Pt DRI ranRefigh santext,the
contMnbwhl DRLRERROMESH b ANBAGhiRNsh aflibith ik No'tShp?@fted. If the calling
Intended to be part of a transaction. If the calling
compommb iseritead sasabeiatad yithsstoaisattiodaldontext thocantaineravidli esacute the

context, the confajner suspends.that transactyion .
et AL EHESHPR b e SoCR et ad: o) el AR aspry ransactional
attriBitd i$ROBd ERAPILhE thliRg @bmbheenfeirhgdctiontnters. OfiRrwRek, théGontainer will

conponent's transaction. A nethod with a Supports

throwreiasatetransariionaransaptiani equispsixceptiaie A gethiodgvith a Never transactional
.£0 ) r | . Si | - jng

o SRANS b o PR BB ABOASR: b, LTS,

[008§10Nt ai N@Pfoghbrhmatix Gatkactidhéemmtaiiod istheifard §®ling of transaction
transaction attrjbute was_Not Sugported. [f the caJli.n

managerpIi HeihEhthe jappligation ggdes SEQsE He tagsgetipn demarcation is g viable
optiIr>TII§e ?ﬁg%‘%&n s, SPNESXdnd J’Sb?co&%?h&it& A gfg.tg'}dmxﬁm&ﬁa& may be

STt its fransactio attri e was Requi red.
A nethod with a Mandatory transacti onal
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attribute is called fromthe calling conponent's
transacti on context. O herwi se, the container wll

WQ R0ooanss99 PCT/US2003/026010
javax.transaction. Transacti onRequi redEXcepti'on. "A
method with a Never transacti#hal attribute shoul d

never be called froma calling conponent’'s transaction
citheg e FDBE or 10 fraweetionPriny cantainer-managedsagsimoBs, it is possible -- though

sot i S assB il b RS R AR S BB g et

[0086] ansacDine Bsptendl thebiedhtiisventivh aluneabilipté stagd pmducuon data. To
session EJBs, servlets, and JSP conponents,

solveythe greblerof 80t doine eeplicaipnasyoss daigp3sonOne em@s@tment stores the staged
Valuc?> %EftHeSg%Q B EQ&Q da ?as%'ag BRI1R éﬂf +i0h vALes. EIjI jwever, such staged

ransact| on. For contal ner-nan .Session
valugosheilal ot exist indhgdamentableias thehlevel praditctlbﬁ walme nd eh‘b stageticalata were in

the PR (il it PETTVGHATOAS S22, AL Bbleb MOpLd b festicl Therelore, for every
objeRtRALANI AN SapalliP: Wb‘(eﬁalésqﬁaf&ﬁglﬁ mleataﬂﬁEe Ah O additional

rep i cati on acr o0ss ata ases, one e mbodi nent stores
tabletib ehemtraged:d e\ veppiog tod‘leeqialea thah adtherdavacldsstrafpasant that table.

For i stiscs ¥ Sl et B RN Lo o, g e oass

 strudRir® @HE OROfa Mﬁh%ﬁﬁe -hahfllell RBtonAGAL, dRha WIBN BbleRchdntEcreation, the

sane tabl es per f or mance and size of tables woul d

effor eequire@ tq adfl arrmddrtém@} @blefa@d/Oévbsyls sobstadially reducedbeds

agi ngcapabi | it. exi st
100839, 20 d6 2R iing 1o BB E X nd et Psperalty
straigit€orWa ATERGN G, ISeRingd REY blse Suﬁﬂ‘dﬁiﬁ changdshe keldionghiph B&tSveen objects.
represent that table. 10 For Inpl classes that are

To sypnegeaibihe, vatlﬁ@rséagam&fe@m@s@ éqof@r?é rﬂﬂgs appsdefingdses

cause,t he
[OOSEEn dl ed 1. aut o%a c':uldgltog_Le%t I?lgll?ﬂ %’fe c@'ﬁdelts staged instance.
An dbj geatdroonly bé etagaf cﬁmiatat b eiepiel (Ihedthémwadd, 1ahasaadnﬂiet-ﬂomlb1 directional

bI e agd/or class .is substantially reduced. [0087] To
prlveg

dsletionship tgfsstaged msfaeehut es i nto anew obj ect
' gene ally f; d. If
s e
instahe Jauld bp pnndtﬁedL thet neergiag iod uhmrgesaglad@mfthmMg@bvalues and live values
008

wouBGH1 8% PRt b B EoqHRRS HHEB LY BBy SBies{b Shiges nead to be

stag&i&gﬁé’dlﬁeébﬁ%%ve d‘bﬁbc@@ir@c@ﬁy figboanl y be staged once at
atlmeélnot er words, has a one-to-one

[0098] - di redt i onglelatlpnsmm@loylddamg@vp ensm@mghﬁtp atstaged énstance.

st aged |ns ce_an ect
O‘cher‘{vbs%1 Mgy { g%g n&agﬁﬁlg% h%ve 1 glr?angge ﬁhfve t% gtage de %bhve staged to
live,iaRg %&gé&tma—éed) bie adaioh] GHen ahebicitRhgides ﬁ@fn §t @4ive or vise versa,
‘made i n the staged val ues and live val ues d need

thentle @&%l@nshlm@n%f@ﬁ’egeedﬁﬁ aEaEthat %ha@gﬁraﬂlwule simplifies these
prob;lr%ﬂ Clﬁbte%g 7 g’g%l’rlbetc R bteﬂﬁqgfe = E@&%&%B%ffggédfdnﬁqlagg reference to its

stagdeeinghee) sdirpSssaieo Uillajvdm-auk eeldtionships sdrestitletss, suppdrtddo bat just not
sfaged i nstance. Oherw se, many rel ationship
direGi¥ppi ngs have to be managed (live to staged, |ive to

[0091] V€, Shaged SEéémr%zézbah%éé%uﬁ B pi 898 Sab bRl gﬂgﬁtg% (Pﬁé‘way of

addi ti on, when-a ct ¢ angesfromstae
mana:gmg hset ofstaging chan@s i$ toecomstiing ﬂl@nnsthmpme sointanen gA tstageable project

keeps%r ck toP a,limf1 t%g %bjtelg’t% thact%%\rflggeen-rsl?allgséd "Hns? prsolje | I I gr? bet: erslgyed,

deployed for test, or canceled.

f“
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probl ens. Moreover, the live instance being referred
to could be staged and has a reference to its staged
WO p@kamsey so in essence the various rel ati onshCPESa3026010
still be supported, but just not directly. 30 [0091]
4. Stagi ng changes nust be pa2f of a stageable
project. One way of managing a set of staging changes

[0092E to conbi néntqut Fan eOybe slegrdaonseat a Ameraad dgppd of a single
t ave
stzg BB iElest 5, ABGH oftnire el e QbGP ndydRball
[0098EP! oy eQupuirtifes bue--oraRiEbaship L2 20AhE 43X able due to foregoing
PCT/ US2003/ 026010 25 [Q092] .5. An object can onI }/
rule #3 aé@ge]@ﬁg@shms 1RaY jefRs t%lﬁ)@ IBI@ ubs(gqr{ceoqo the §tﬁg@ tgble column that refers to
r -
snoth EEENS: el bler@to fhe ey 9P Lol BBt ™A ito-many
relattomship onumh eser @l iatermodihfepelatonshipytable eUthlfsthea]@Ithohsibp & bi-directional.
due to 0|n rul.e #3..All rela i onshi ref er
This{gSten the I8 PHESAE Fowvig  KaguFop g EaGamn G oiaeed
instdngf ers to 5 another . object just needs torefer to the
Ive instance of that other object. A one-to-nany
[0094E| at i odsh nmnms{nmeelahonshxpemﬂemcaheeferaemttmdsaw telationship table
even,if the.r ectio
that YR B S sabeid of FyinsBe: et iBlerPbfER sbRRGR:pip tables must be

dlfféfé}ﬁ\ﬂ'oﬁbéhﬁl exditihgIRledbjceNitidnilp eabsd. AP Ek mhmiStoaResy relationship is bi-
[0094] The many-to-many rel ationship wll al so have an

diregtipnal; theaitee énteanesiate raldtiqnshinables negd thbe creptagoneer cach direction.
ed | p 10 o e
i P45 B85 AR08l S P ARG SO PARIRA 308 s
diffeeetitShiuag The/elddigraltelatidnstiip eibidsiape sutbheticallly ahbeffectively generated.
many-to-many rel ationship is bi- directjonal, then two

[0095ht er e itjompbaspet ok fhs RressTEiBVFRbioR 18 Bomenial pattisigning at the
mldcﬁg ‘%1&% Q5 ogﬁ&jéd ) fRGhIcAfled ba EE'oTﬁées dg)[ 48 ¥ir. gﬂé\gurfe ltl kgeenerally illustrates

can be staged frome er S
horlzc&itﬁtplaﬂﬂﬂ)lmng Hmﬂusfmm@lef fherobidct mldeﬂeﬁclud'é'se:omjxdheﬂtm h41101)ton

(1155 Bt 1B s FUGRT Rpmaoeamt ot PRRIB L1 hgotEbake, which s o

hviRAn i T bRPMach A1 2tdaeb
Smgwc%gﬁgget |@e?iﬁ§6§i§ﬁg%%%g£@eg g&P&g I\g@ﬁclgu | ed back off |ceaseS > being

horiztattayasetitiored aciisgthealatbbasgen @pm[pbyent lnlmr@t et ugle object or a group of

N R M
poﬁﬁ)ﬁé&’ﬁﬁg’%e 136381, anen Bl faélll@f"for Saﬂﬁé)ﬁ&%jgct ﬂrop§rt1€§£m%§cﬁ&d above and will

Mai n 1111 dat abase, whi Is a_ single database.

be fanitigoiversersrofiRatinnal Reage t Altb@ah\'%| anfagilifyimay be pedvided fopassigning

MR T AR ——
grou@-wide fp@(ﬁpertﬁ}isj tBdttnSay mdt fba@%mti&erf dh efthegphtngliraadt, it is useﬁ11 to have a
i

speci ng t hat the@%rou ggd ects be horizont al
gro%&fﬁblﬁﬁ@dmhﬁ?”@éloﬂ% ahpaﬂgw of BeY) ps & yespls of 3 singlergiting. The

mappfn%q E)ﬁ’é?f?sr e ISafﬁlﬁ% #S%g?gﬁﬁ%u‘t@g @K\ﬁ’afabaﬁetﬂ%claratmns A

O USEers o rhative
dedmmnvéaMgomﬁMmhba$aoyrde@pk&ﬂiddsngumgwemhbbqbg Dﬁwbheonﬁgﬂahon

st SR v e By B TSR o B SOt R s o
databiiak td@ﬁf&é’émpgroﬁﬁse&fdb?&% Inkis 8kdhiste, REHDQM ARNBT hdvk been mapped,

IS use have a
respectively, to the secure 1113 and BI 1114 databases.

[0096] The classes that support horizontal partitioning at the middle tier are adapted to
the interface to the database or database infrastructure, to TopLink in this instance. Figure 12
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group of objects subject to horizontal partitioning
(or not) as a result of a single setting. The mapping
wotogospanents L .n in this exanpl e may be conP¢husmd3/026010
by dat abase declarations. A declarative approach such
as a user conpleted table or gpguser-readable (e.g.
configuration file may be used to specify

ﬂluSFrétjﬁ slapsen Hib sanobe wad snaplsmanidrosizonis] pastiiening afdaﬁ @addle tier. This
SRS 0k SRRSOl £ 01 BR Bhgsenon 1221 Th

obj ea‘amﬂ?jdatabaesmmécmﬁ ymd linfoﬁﬂmoaﬁequmdbwﬁe &ﬁﬁsﬁhctﬂﬂzlléks the logical
. t apases. [0Q96]. The, cl asses that support horizonta

idengfiestiopy @m%éa oot inetinie Qo Fampbayetrtisidats ang statiganethods and can
be shd}E@Bffﬂfﬁﬁ 10uidre ﬁ@rﬁ@%&nﬁes.ﬁ@ﬁ (Vi '%bg%%%% éiésrver session

TopLink in thi's instance. Figure 1

122 PCIDMUW#: 26011 Sessipl obj chMeddxeeseatédafbs esenvbat TheaDmbElientSession
at the

T e —
infoRegioAtutPabihe ube’ st10€a1é Eﬁd logdrt rStQ@%ﬁ%fﬁi@cio%%%ﬂ%o%ﬁ@étate information

This object holds database connections and
maintpined fratandhl TRepssior és yintaired, Afheasthedstgeldh andsetPl are used to set

ent calton of.th
contpdhfiiparidrd Rkl S8 A inviSe 38U abnses T8 kfpionshiv
#db(alikdltS@@loﬁs bﬁw&&ﬁﬁ eliknd Yesdioht12P1 endl 8@y Sotivé database sessions 1242 is a 0..*
Systentessi on, 1231 can be obtained froma server

rela%(é@hlipo Ao daggbpse i segsignhige aciyesvben teskipwsessignas pbtained. During
the lgfg% E‘%e"ll ﬁtes%%]s?%fgg%qg%[a %Q’eedil T{é@%l&g)lg?% E%:;o?j%sa%h

[009@]&;: h usé&he opj etﬂ’@rn@"ﬁfam;ﬁ!choht&ﬁbirﬁiﬁs&?@ﬂe Blgﬁlﬁs Hata to be horizontally
informati sy the user's locale and login. State
partitignes) :@ﬁ 1B éﬁl@ﬁﬁmas‘u%@ to {piRIa fh MARE 6 A frmsaction, including
long%teﬁ InBR8 ok runﬂf‘thw E%gﬁﬁér?isqgad s C%HJIR‘[E al%g% tra-ll_llgﬁztlon is being

hods get set are used to se cont
assemibiedy Hﬁd)rm'ailtlon,bs @ﬂ]lee!nd theat peiindts rasojutionval wikcls éavtehmb a new or modified

bases he .rel ati nshl d i ent Sessi.ons between
objef Nefizs i« WhEF g i8R Bagy Hary gL iab R SomPakCRone or more
dataBadé2by Sndolnere indt@lcas bP@ﬁﬂ[ﬁtab&&ET@lﬁ{sﬁaﬁﬁq %bi ent

sessions are active when the client session is
[0098bt ai nedloripomtakpprtitidning supponf includinglthemidde scslumn Jobjemtsy1212, 1222,

54 oA ) G SRS BT3P SR RS LGP0l 12

1243 QlchZSB Plizeieds! 12211042l 125 D€ are BRBoded! ﬁt@(fut changing the
CmpTransaction is to maintain the status of

mangerip yReel tha sessioas angiergoselon the qnpeative rbawgaiﬁtlog;ﬁ gperamq to which they
we S5l 0PRSS AT B0 5 A0RRED ot
manuﬁmmnré;rs Fraﬁé o mme cimeboddardabibase Alldew for F m@dldf BeQshrtitioned,

.obj ect. belo When the transaction is ready.to
for ipgianges intq gn ta@a?ﬁﬁthaélodat%? fewenl drhsrr@mtm%wgé@ SQL
0 [
o BT SN s

data iwpeidibk tnanspérenttiodiclt ysteod. uAtl calby @cF@s de24 Roul2AR agaifd Bk Oracle

s 2 R DR B 0480 S AR 9SS g cout

be aﬁﬁﬁ:@lﬁ‘é‘s@eé{%%]of wifter i tat?RtvicONas BFRIRIROFA G. Wb

changing the manner in which the sessions are exposed
implgmenting bp bnsingss dogieisrHé swen bﬁgﬁh@redpbftcame\mﬂy thewbontsht setting would

A L L W I R p—

data. Smaller databases might be handled more efﬁ01ent1y. A search by F would never look at
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25 manufacturers F and G using the sane code and
software. All data for F would be partitioned, for

WO patamse9 i nto an Oracl e database and al | dat BCT/0820E3/026010
woul d be partitioned into an SQL database. Once the
context, F or G was set, for27exanple at login of a

, er, the rtitj.oni of dat ul d be transparent
&'s {3a1en 8108 B oibe A ersg Sy i Bt Shim OL o oher database
inquity abdSsoul dBotPREA Bata %hﬁ%&%ﬁﬁ&@&%a&@é, '@rﬁéﬂeg@et% the chance that

ata would run against the SQL dat abase. enti
one ¢ustsinger souldaBnadsessdp phithet dustosmp'eclatav hi wodld bhgartichiarly useful in

' i ded F . h d
comflte3Flet|oRs YRE-LHBMHES et JyiwR byt w025 0R5E shrvsd seme
comPRRAtIE a@RtaPade Bt GRAIEXS keepithéib oo pioduct ek sb¥re@ited or when

di stingui sh data of F and Partitioning at "this

competijrs uigsl ihe sayagyvelye addedisarviassnd tee servicel siendlor Samietl ég assure both

' I r fticiently. A search
oS5 b B S S Lo 0 o
secufeGiorBHR0 8\ DGOt OperddicGh sinatitte fev@idnatolldBe E&Sb‘ﬁl&ished by a system

or

office, database server level. A mx-up in SQ,
admigysfafor ffgratipg agross ‘F%}IH §CUStoIReT BRiFSnot return data

[009?L m MOfe bitifle COEmATLRRASR12 Y25 384 Tf&seg{d@rb'ﬁ Q%}aco?t access to

0
that one customer could gain acceéss to an
multiplsdaabesess baketlan chiest, whatednbiéipleatatdbasdsatdry hodtillyipartitioned

. itive situat]ans, ch en, | aywers_for,
SRR B e e o
datatshsd aRASOnRWerHRNDRMALLRS \;Kmﬁgﬁgikﬂﬁ} fdeNPtidy tgrﬁﬂﬁﬁét%?]agessegvneéﬁession

strictly segregated or conpetitors used

122203 ale giwelbieadne evhichoman helmaheiset as aleyed ntiobutedhiNede bbthe object. A

re _bot custoners (the co titors) that thei )
et A3 e o FAEBOTTriof raSediieBie 8 mikhed GgoRBphe versions of
obje@emuhe dhtabiEe OF B 8Ehe@tiSTeRIBE. SCoREAdcORirE HBRUARBRBBF fode granting access
functions coul d be acconplished by a system

to the,datnfase shald ehack drad verstpna eves ineginpetible. dhs ComéilassConfiguration

oied 93358t S 0B98h Tl Yl HER ORERRIS bR a2 represns
an oljedtt abeessible ibasiatbaye. CullatibbseCAEEE 282 hbids bRyl aasas
store horizontally partitioned Instances of the sane

Q

configyratiop @W?@?B@&frﬁw@é@é ¢ 8 fasaeal daigbesiname. Thisinfoxingtien can be

: L . SERYer ra r
L X e -
set. Blge @pﬂlgﬂgtabsds:lan\&mﬁesfsmml@m i@pnh@tfmﬁi%ﬂlai#ﬁ%dfﬁ\ﬂfss&;rkﬁlaﬁdnship to the
. ttribute of the_ object et Ver si ons
R M N L T
clienf R546Mwithehy BERRSuR ob; e@pdl_ﬁ&{ﬁeshfgngg?&dcﬁiﬂg A6 a&rggﬁ't the context

schema version. Code accessing t abase”or co
of theyeliemt (Ther @de evsexample #hwvedt abase shoul d check t hat

[ . t o i.bl The. e
00 5 AR B it o s
be comfilitte &I 6 TrabhR tiGAR{oRESCRABDLAYERT AR Q9252 Hfthdhe proper context

represents an object accessible in a database.

set. ng@@@b@f@g@ﬁmt@nﬂZQQ comiedls Withibe é@gsﬁg@tam@ecz 0253, for instance

. . . ) ) q ol cal
Unit GOk TOpLAR. | N REE B9 0 E0 SRERAARN of B ried”
[001&gnnectTweHphasel conpiiy &ioiednsataionpasiesol tihat 2osmiii@|cBange across multiple

1 ogj cal nane, dependent on the context set. The
physigsliainbasss dan giontie Sehion. 1pove ssbedimaRc saftvasy cempponents to support
- RS Bl i; | f t,ruct ure
o A B L 1S B Do s (el T2 et i o Server
distrih@4@ tramsaeigessuppert in JDBC driver (e.g., Opta2000 and Seropto) and distributed
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client session with the infrastructure object

ClientSession 1243, taking into account the context
wQ@20080430% client (F or Gin our exanpl e aboveP(T/US2003/026010

[00100] Revisiting the operatjon of CroTransaction

1251, when a transaction is ?%ady to be commtted,

CnoTransaction i nvokes CnoDat abaseTr.ans o) .
s RSB TReL AR ST A A L8 (LA s TopLink

12 s Wit iRl . "
T
manabW(typhasle peonidid byod JaBieappbicatin seB@r.) d@mﬂmmgﬂm@m’c is an
optiogtgjr[ngr]:gg)hla}gﬂ c%r%{lg is gq%% Ig{() 3 {vg;'st%gg}gsotéliya*%lﬁgﬁ %%ng]g%egﬁ\zaﬂg& transactions
that a&%éﬁ&i&?{{ﬁplel %&%ﬁgﬁgﬁa&@ R Hle pERidayadtgbaaedmypitany gsd Htwo-phase

t conm t i ncl ude JTS-based .
commiiprhnsaetiono iWSen aeEJR ahjpctimgr GOB obisainaes ie bagpmmitted in a single

Server), _distribut.ed transactiqn ' o
wansggipy ool CospritoBep RISy b bp R Tl ot iR ggmbination
of CGP A4 03990y HRRA0RDAHEL) an@ BB bjeslCt | on support

I n database (e.g., SQL Server_ and O acl e)

[001(_12(]]:/ EJ B\I(_utg @ha:tbpquamtgal pgﬁitig,)gjmg(qops potdepend Q%WﬁeraggF or another
protolg@:is Ig%eg dl{%?%}\%m 8%% teﬁgﬁf@ﬁh&ﬁ%ﬁ %18 ?\c’lﬁ'otﬁéﬁ@@lﬁg Ith!Hgd invocation

nanager (typica provided by a
encapsafEEoAP Mitldla tiepencapsuldion)hahiles hérizontel phasieningraciass inslependent

an option. Two-phase commit is [y e nsi.ve,..so it
stk o T e TS . HFE PRV R Moty coupta

horizgfg{ag %&rtl%{i%l%!s ?heﬁ?ﬂ@&'hﬁerﬁ @Qtaﬁ?s%ﬁ ciidveh e Einc?ﬁ‘ﬁ‘ﬁaitiﬁw databases from

ases picalTy ‘use a two-phase conmm
diffefendstalsdse oendowhen an EJB obj ect and a COF obj ect need
to be committed i

in.a sjingle . transaction, a tmwo-ph
100168+ AGOBFSIAIFD AL OUFRSS st ST Berrs g B eed to use
; folnas]! i ' Gohes QR ©8dBherbOr i zont al 1y
honz%gli;é%?“ ohlgggo jeec?%fc ar?ggi;EHJB objeécts. [00102] Note i
[00104iat hot.i zonkan theaonfigiretiomEledoraly onedatgbgsensibeipg used, which means

et her 0 not her . 1o protogol . is |
T
[00105)VOcatbon  ENEGE HvinAine @atabMedtists inithe catimpsaiondile,ahen database

handl es horizontal partitioning across independen -
infortiah aswsqlved expbigitlyrasippligjtly Avhen an gaeration is 9%1{3?55 - Explicit

Thi s _m ght e S - I I ; ;
o L O RAE AP SR8 U s et i
CmdT8hs8MRM dMfect. TRMMiHtdbace Caifgtidiess tpioally ahiefcieteinduring system

dat abase vendors. 15 [00103 in, relatiyely |littl .

starttinimecdemp Sy Seriasy et oyl Rawas) Sisased Fedhgadist of available
. Soenr . . I

R8O L Syghtbil ot il © il es are
“CmoRkiveteesiclapaDaObjdcaFbelag(UssdClads) cdndnmeans  t he

val ue for proper "dat gabase..pr oj.ect.s" i.s_singl hen
“CroRpBersePhBe DR E AR B g LN B i ofor o
c“]jat El%e ﬁseg:g)tﬁﬁg BbRERIR I Tleis? Festddg o ORhpl Y raédletorf mbahs that the

apase 20 information is reso]lved expli ci_tl(é or . .,
CmoGlieniSestiby andienCuan Topsactivh ohjerscapdnteBieantly fimk pihich; database is being

esol utj on ansg " t Qe . 4
ol O SR eRR B8 R RSB b B on o,
exp@m'e&%aowThe CuDat abaseConfi g objects typically are
created during system . ) ..
[00106] 3. et the database information cannot be resolved explicitly on
CmoClientSession and CmoTransaction objects, the session objects will try to resolve this by

using all the objects that got involved. If any object that got involved has some database



10

15

20

25

30

startup tine. "CnhoServer Sessi on.

get Avai | abl eDbObj ectso” is used to get a list of
wa@e@iloabe dat abase objects for the whol e sysPENUSH03/026010

a particular class, 25

"CnDServerSeSS|on get DbCbj ecR8For O ass(d ass aCIass)

and "CnoServer Sessi on. get DbQoj ect sFor C ass( Strin

informatiems graanwl)); thisinfermagion vgll bgrompgiod taBrslatagase lgformatlon that is
h h
o BRI B S e SRR TR L e sl

then @rallbeREtA6 be dlie Ghjptest infarmnadtiohdtdnm greribject;felsedf thhiixformation is not the
dat abase i s bei_n% wor ked on without callin

same; thep pp CEEADEPR FAL dedhipig) T his degie Filt gemtipup forafhe objects that got
invo]&%ﬁe’.lnlht% e& ggett gﬁl'e (%?tﬂe QB 1SR Wor L@Qﬂ&@t}oﬁgand/or a

ase | t1on cannot be resolved
transeotivlni C€OF iytroduceCameiv intetBes CronDhG dnfintkEsalmedicAi on

jects, the sessiqn o 'ect w | | res th|
Cmo&?’boaéxctﬁgesa T Sect b SRR fat ORfoprolekl JEn e o it te
aﬁ h whdad thg RE CTY {sNYBRLYRE DS cBaRBed 3hANASS n&‘@e of project} = {full
040399 PCT/ US2003/ 026010 29 information (not

classnmhie)thatumpkememtso@maf)b@nnﬂuctResblezetmﬁqyﬁip@}d to the

t abas inf mati.,on th ' S0Ci
o0t 272 o, RETR PR, i BT Y foncbot s
creats@ SRt BhtLRH SntiBthe Wblect istaftefpietl tébt borbmitsed This nik@ms, the resolver
t he dat abase i nformation fromthe obj ect; else jf the

can quﬁ@jﬁ]ﬁtall@hﬁ attibvtes afilee oly gcm]_slavq beer . sghioe g@é‘mq ¥Wl canuse them to

hi i nue for all the
deter(%f’%@’ Y\{ndﬁlmtE e tPé ggie‘r%tvo (P%?(ﬁ% order to assi st
[00108ient i f Foitle 'ﬁh& ookt ﬁiéa‘ﬁprelssiém onzEtriboice <fp.mry a:m atmbmtatmaprquery is
and/or a transaction, i ntrqducey nt\?erface

passed3dbpiche ¥qSP]é’?RéaéﬂcﬁWme h@se@%ﬁs& pieg i gjg queried which
datal?a{lglé fthciue'ri O%?I s oné% eegﬁ)rm&be%ossm{a%a&@% BeingRMfiery. Again

this dahbhasdediinétDbdias astalwardy bédndadlled baiﬂse dmntSession and the object being
project} = {full class na t hat | ement s

quer@‘#g@ﬁ) qoﬁélg‘ﬁéé &P PPt N RRQIp dilgg’[lsﬁmw] 4. The

[001()9]S ol veryd faf ald: @%@b@&ﬁlﬁtﬁ@iol@%ﬁﬁ Bt npremBated is to uge some

aning 1f an object Is created, it won't be call
conﬁgmtationuinfennm]xmr thaybetsomeptie dyvarhis detrthvtrtelisit thernapping of some

v t,. th I
obieffrpisoRleso § RETGHRE DT S g oald W hopt pfple s
poss?ﬁﬂéj Fof Bxd#ie 36 Md Ggartl 4Rl BE thattbgdit ﬂf’de@éiﬁﬁlﬁs Whieh database, and
obj ect shoul ‘d bel ong 00108] For the find case, the

mayb«ﬁneel@‘@bms @re npmed; tasecomyorglds so dhat &1 pisnle meapingEhsye database
t
namg%arf Fl{é g%sic? T ngimes t?‘%taatré RS 1?18(11 Xtegonﬁgﬂrggglﬁ%f%lﬁﬁo@ﬂﬁ@ dy give a

are bern
namé & a0@stast endithRh its almimhtmd/iﬁfcfmranmeusafo wheppits tocgiedy atc. So the

namg1 (ff]\{re;lss; g;g%]gglbcgf r?a}@q! Pgﬁaqqgéegg{gqe ﬂflg;illl%é’]éd)f Ai%ggsllab@t s (g]éﬁlgawtlon to access
and hGhEhdE ;?tpﬁgé(zédqﬂta@&% daife ﬂ%ee&étaﬂégé %&ten’ﬂuer i ed has

een con to exist I n nore thar one dat abase.
[00][10])109] Faineﬁmayortsfam av@iteble Corihd ¢lesnResssilon ¢év cadirol the database

1nfop1rgg?£ tyﬁq%e%ﬁ%ﬂﬁ%{%@ @ﬁ%ﬁgcon%r xajgtelgbgq%?atabaseConﬁg), and

reseﬂ?d( ). STid &ﬁﬁﬁ)ﬁ@s@ﬁ’étﬁﬂls Phe SRR dRAMRE thalsiset QIR ClRhSEsion object;
a par I cular physical database. This shoul d be kept

the wrnsdeﬁﬂbl(@u]astabaseCOnﬁg aNewdb) and resetDb() use a stack mechanism to keep track

of the change of db info on the client session. The overrideDb(CuDatabaseConfig aNewDb) will

push the current db to the stack and set the current db to be “aNewDb” that is passed in. The
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possi bl e. For exanple, use the organization id of the
obj ect to determ ne which database, and nmaybe the
walatoalbases are naned based on orgld, so that iPCT/ESH03/026010
sinple napping. These databaés nanes are the
“logical" names that are detéFm ned at

configuration/installation tjnme to a. .25 nanpe
rese@h()awﬁssét thp quiens qbite Se hsripp glamant %fﬁg? H it B apodr else, it
will %’Moégflg g{; hgtgh 348 Qetnﬁgéuba'%&a*sgtﬁ %ﬁn'sét B current db to be

and represents ane of he dat abase _
“aNe@H2” gt aleiar)thetsmch.(ﬂmﬁ she satiob() it catlbd when thelstaskyhes serhe information,

dat abase. na in e dat abase t 00110] Four. . .. .
the stagk @tﬂﬁlgﬁ g.lsggr;]lgargq aﬂ:%wsgenb Rligng ées i%pg)ﬁ] ecé @8@%101% a.tsggcrlal client session,

uses %Q%&&Mﬁoﬁ?%% %ﬁ %ds@fgéeﬂ@DLtth&htabﬁg@Mf&hﬁtlon on one thread has

nothmgeodod\eﬂﬂdhmmanaﬁm‘é@adflg); and 30 resetDb(). The

po1fff’ P29 ?éwncie@i@éb}hgggﬁsé@%%é AJBE 3R ol R Affetions can NOT
be cAI8Lhi(HeEREAARRSPRBRRER Rl 8 seipwe b Candliessedsid) use

a stack nmechanismto keep track of the change of db
[00112} 0 onThéemeDbEenilisiResplyisr APfinclude: public CuDatabaseConfig

resolgﬁﬁegﬁfﬁggb%t?og ?f;‘n?agé s% M cu:r:renltouzg :gebe

CeDbEMawObnflittRabolveE RG] ubllcma%a%QMﬁ@40399
PCT/ US2003/ 026010 30 reset qu;f) wll set the current
resolypFind(GraolPbResobisriafobhiesgyeringe) toroyrsk | f |t i s not

T
Cmddblettx)tgem?r; geg@hm%éloa@d]tpﬁtl&(;@law‘@ﬁ\damﬂass@qoubﬂlcﬂ{m??ﬁp
et A TP R OAAP i bt IR gRaa OB QS B Ratfiase

which is a special client session,
0SSR AReAOL Sl

functions per thread base. Hence t he
[001d3} abas & lienfacriasa implementiogithe t¢medbCdérdlctRasslverigterfacedis developed,

B I

of reEMQ%r%&Cﬁ%DMOIV&%%§| shrﬁﬂaxgjmggmﬂ_\'a%ﬁ@&ﬁ% () @Ad/or getFindObject() in
al though it is a subcl ass of d i ent Sessi on.

CmoD R eSpivBiiorhayi ket wrebd iy the implemeniation @é resplyptHiad( monliesolverInfO)
[0015&?%2223 Oﬂ?e geeﬁ%léegg‘rﬂltmg% At %gz M@é fﬂogée bf HiiPin the art that a

widGaiRbpomssatafs| laﬁd Resldy elxbefinsaucted frbi aspects and components of the
CuDat abaseConf i resol veFi nd( CnoDbResol ver| nf o
presemymeentionr Oae smbedimenkis One embodiment of the present invention includes a

me@%%?%ﬁpﬁ#g?% A Eﬁﬁﬂ%ﬁ%déﬂg TEF%ethod alternatively may be practiced

as a §y9ch o dé\dessirgingeit Glepe of He smtlmd )Thepsystbnnmr Gewise may include
r S 1L 25 PUDLLE P 1, Sl ALY BRSO ot
meﬂﬂgj BRS fhe ﬁtahl%%%%@%\"a&% as %%%16’(1({ 20di%3) imPph@Red@with a program

ass I np enentl ng t i ct Resol ver interface
carrying devsémpd dhe mgthbile Whis Qregram Gty mdu@q sgvaral embodiments combining

CnoDbR A | nf t
st (SPhe AR GHY AOPR e erepeis Bf e Stosiels ol perplign of
deve%;ﬂ’hétﬁ lcbdte 1S%ﬁftﬁ‘iﬁa§4§'| apBRetblsto)a kil ired) @hddpBel6del &ubingss application

esol verIn o may be useful in the

envmm%ne?ﬁhtameﬂwdﬁ based en wardieh e ehienthiskslatienshipspnd operations of an

object-oriented application design. Modeling of these objects, relationships and operations may

be carried out visually, using a graphic tool. Properties assigned to the objects, relationships
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[00114] Fromthe preceding description, it will be
apparent to those of skill in the art that a wde

wWQ 2004080390f systens and net hods can be const r up€EUSINDMNM6010
aspects and conponents of the present invention. One
enbodi nent i s One enbodi ment 3&f the present invention
includes a nethod of generating, application

and/cg eperetipnremney elde afastororaroadisniing Whatherde gepmigie ga interface to a
modégﬁr;cﬁézm%c‘f tlﬁ%’ dl%%].]lﬁe 3%5’&0?;@[%9%} \{hc‘ﬁ@atﬁ%a\{f et t@ géneﬂt@ Bkal and/or

evi ce I nclu
remofEMREfatesaoiieckpaeified opmﬂdm nFrogn the epslel, mhmbseadabla d;anas

and al ternative enbodi nents.of the EﬁHhOd The net d di
Correéﬂ’%lémr%é9 thgampde] apst atg gropsrties ﬁ%a%‘?i’éﬁ“‘cd 3 Ay AlredsEY bodied in an

1nter1)M1 TufbaBl & Qarx? ecﬁ?ﬁ&é’l' A%e ?rfbtdeﬁltnﬁ? Pe ﬁfacﬁlﬁ@-rgﬁajﬁfé%nly-r@ &lso human

pr ogr am nay e-several enbodi nents conbi ni ng
readablee pEhe maphdeteadabd dom s wed teahbe th%tmdeé taetp ddtahew dnene

emb%{;tpe h%g‘iayersggi)g i‘reﬂ n@l &gabgs?rﬁ P I(Eal 18P gavelopmenq codeis generated

€ Intgd thushaessSrcadiilé 8ah] The g@idyate®APthtionl ERle may include
usmget‘B ﬁrl’%idlng based on a rm)del of obj e%ts andﬁmﬁ Y

code rt@pa*susbmlmcpess ahigcispe thet databsseofIt may fenthes dncleds iateriages that code to
perm?tpé%gtag(ge%é e g)Jeeihsg Q%rgé[\é? a{]? tﬁxgthe_rg ystt ggi)%ﬁgﬁtﬁlg afsfurtther include interfaces

to the kel opeiatibiyg consiita MWith the sdcon@Ppedperiy) The asaifgeeth the code and
t he objects, relationships WO 2004/ 040399

the specifiedSaBORIOOSBBY Be sehstemllb eopphiant (7l astandard-haged gervr-side
comrigolﬁl{elz‘%,lpgée(f Bﬁ% }%flndtg H‘lgﬁﬁ)td dﬁ'g%cjﬂ‘tei&% Bﬁ)rtc%c%? ﬁﬁ@ﬁfgﬁi{:%cﬁf]development code

alterS@FERn#Y Bpaibsyniiallli @aipliagt witk Enmrpmse JgeaBznas €JB)smndard 2.0 or

and/or_ remote interfaces to the specjfied oper
later L Bprpedeclo Mot AndyaecRF TR ehigptb ey e substanalE g%ﬁﬁeﬁ grith a bean

man%%gl%@&%@%ﬂ%@i ch}técorl’r g@t@ﬁfaﬁ@ﬁ ' tﬁe ngﬁlfdéﬁ&@ 8eveldPnSenfBYde may be

In an5|nter or an
subsextialiyt c&ﬂnpmﬂemm Mierasofife DGR spemﬁaattunn dn ae@hatﬂsem nf the present

AN EINE T UM T SR TR NS
moda;%qghgﬁggg SUMI § sphaiakase is a relational database.
Ap

atron devel opment code is generated u3|n? t he
[001#38ppi ngOaadspehieofithe Mppiisatiemdryislopmeat eodeTheshedine t@pegeneratmg

B0k B e L K38 0. Bl B0 g e

code tﬁ&teié fagRgate Ahek Ao & t-bricRed siadle] foR ‘thea@@teﬁﬁls tn’it&hﬁed is segregated
obj ects, consistent vvlth the first property. |t

may
fromf epde st conteing destombapsinassdegic aad shawld paiderqvegyritten or regenerated

t t. h the second property. The
Wheﬁl eO% ecggglel%tg&) %(eiélclg é)d‘%él t he specified operations

[00178Y “be SubieAspeel dﬂ‘the:plﬁsﬂnlt anventiert furthersinalndes afplusditylof third

server - si de Corrponent renpte net
propPieh 6 R SFIRAB CORIOFA S Fh E LB B fhe Eigeing sep.

I
e AL LE LTRSSty TR LB i B, o
relatidnal ¢atstensé.oTlpase $hmi prapettiacmey snobils witqﬂmrtt@ su;mprtbs@agmg of

depIREREHEN oSBT B0t et ey AL s (RS FPra change history of
deplBPREY tQﬁQﬁé’rﬂo&’e@é’@b]ﬁ@éfﬁ M fuftRélemaPihciide wihélit &/dyratidally array one or

conpliant wth M crosoft's specification. In
morafieldk emthastfhe mod@fedtdbjﬁcptoasmaﬁonﬂv?@ﬁh@%rﬁeldSh dn conjunction with the

aspeg%ks)?glmﬁorr e {p%g%t _f,ﬁ-ﬁbéﬁ%t %O%] H e 1?511823Ya|¥§1§ef[ields the code to persist and

acces @MBHAEE objebf Inagtradtihay which element of the dynamic array to retrieve based on a
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20 [ 001151 One aspect of the application devel opnment
code net hod includes generating nethod stubs were
W@ asom3busi ness logic is to be added. Practi cP@mUS1nn3026010
aspect of the invention, code that is regenerated
when the object-oriented nodéP for the systemis

nodi fied is segregated fromcode that contains custon%, .
language Fpestfied, ddiiclangitres Fsy e impliciHy specdhicd by datn pssent i an object being

nerated. ' -QLi ented nodel i
handl:‘?gg’?ﬁag}e e%gh%g%i%i&?% lﬁfééu agé':oect of the plr :sent
[001i7)vent i Ve dnothehaspettufithipssent piventidd is yhev b usérimal specify what
appliipaiods SeRerS G19 thrGetid SHES L APSH R MACHssiadable ddla, mapping
and RERRGA g&e'?e{tﬁﬁyéaglgpr&%e ol ek ForfethEe] cBbhOMsihe RSer.
to an underlyilfig t

abase, such as a relational )
[00118]t abasAnothbresebddirent of thepmeseantvertion in e mafleodwicsseambling

t 0. support stagi f depl oynent of the.nodel.e .
transegBioBi 1O DOrFRRp Sl Y At e SHO ST TRt A BUSEOrs dagsgction
procd¥sidb OThisGhetROd HERhAKRB aPbe piagticBAR a8 steR @@evick tarrying out steps

further may iInclude wiether to dynamcally array one
of themethodr &heisgiters onidevicemaliéncludeesereraltspleasimers, combining steps,

i.nter.nati ' th £ ds.., | ' ' ' :
s BHPE! BT BE5 L BRBo bt A HAThY Gl 16 b practies
as a R FYRc GRddivin AhpRYdeAgviti Bk @sogriheagitlg ouDstpey ofithd mathdd. This
access nodel ed, obj ects may, resol ve which el enen

t of .

methpf enayyinelile previding amobiestrdrisnied piagasavosiy obmeghods that access and persist
004/.0 . Qi .
B
versiph 08 8itobjdtt-atiemtbi eainelvetinifat is aulstatially coaplidne with a standard-based
explicitly specified by | anguage. [00117] Yet anothe
SCW%SSH&QOHH?OHFW%é‘ég%en}%‘?/gwp?%’r‘?nipéé@ ¢ Bagis Shgtandard-based
. . ro . .

e Ly LA 0 SRR e s
(ETByRdigtiibgted Somnmbnadikict imodel (DC Qe end CORRA.cEhe methoded assembling
transafR i B HEHES BHobtRs D BLERDE FRURRE B el BUVRY directed t
one gf?h{ﬁg%aﬂfba%.s TR dcBpting loR BEAEHALORGY taRe PRicESKRERATY BYough the

ast one dat abase manager that supports )
objettraientedt frammewqrk ené el stapdamindosmplientivedsien pEtha abiegleprenigd framework.

be ice s a.systemor devigce carryi . $
One bl s LA B4 B AL R il S sn,on
directOY 26 BbmEHNAE LriRALSon, €Ak Thba Gurfiee RRludboiradRIRQ e database manager
options and alternative enbodi nents of the nethod.

{ . . The
to proeash the tzansectiony This sspents ingldes apsepiingipmsaqtionrraldied etivity by -

i i t-h I Vi . .
eGSR e g AP0 e BB e o
prac@ddecith efy eMthestahdademiiriedad abetd) otindinpEI B CESM anddCOBRA.

sist data, through_ the g% abase man

(00139 s 2 ArcHdpiosalaE o STy Pasm i § method of assembling
10 LA Al B AT e B o
procésimperAesbove dhiscoethohalne nray e practided avromethod\dsyiceiop magnetic

rofoco).. Exanpl es of .a standard-bhased. seryer-side .
medBhisg e HEREIET OSSR PRODEAN G OBaNs of (S embodiment
are d1d¥e!vadhiichsEM BE RiseBlid@uRBRARSscrited Bboved i Grdd Vapiti@tlincludes

common obj ect nodel ( and COBRA. The met hod of
proviing At bbjegt-orienteislanéwork of methasis thed peqencandersigiclaisthyegeh the
datage{se %Jaflfagérlsncgan%a{c%%% %%c'e(s)sri]ﬁé s%lp%ﬁd Thisthethsd adjcfitrio%%hﬁ %ctl@des providing

a version of the object-oriented framework adapted to EJB standard-compliant handling and
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one or nore databases. This accepting or buffering may
take place concurrently through the 20 object-oriented
wo e@apwspk and the standard conpliant versi on PET/UR®03/026010
object-oriented framework. One aspect of this
enbodi ment is that the accepB8ng step may include
buffering objects and, on direct ta co
invocatiem sTé@tl'&l@h inclusles ARoCRIdRS Fasegion- rﬁiﬁéfldtﬁﬁé@lt}’ gm %‘ﬁ?‘iﬁj’ ot motre

databg%% gg{f‘c e ﬁ’%gﬁsgh the oﬁ%&cmtetd@arﬁév?&fﬁ and 't}R:rEJBTgthﬁdard compliant

S Inc accepting transaction-rel ated

versiGCfi té bettyorfentodefemeawakn bt twer othérarariatiensiithis ggbodiment, the
mana

o i e SO
COBﬁgg\ﬁﬁ o% Bfthlé%o%laggl% g stEBRAY inchi¥@ bh®kriff objects, and, on

|nent of t present invention is a
directi®mt toccdmanhit ﬂ&steanﬂsdqtmg, mwlang'dnctdnatahssetmalmelptoo@@%%ﬁle figpnsaction.

o014 S5 SRS AR PR st o

databdBYmREroRF. 3&S hISEA, @S rﬁetﬁ&l H96 mag@¢ipe:tioed apgimethiod, device or magnetic
dmum including a program practicing the nethod.

medlmmmlu@mg a@regam puactiomgithe metedod Mﬁémths@p%rﬁléﬁ%g data includes
provxé,prg L)O A S?rgeppt%cﬂlg?rﬁ%%@mf L ttlma(t) %&gi&{d C%‘?Qst@ﬂ‘thv ugh the

provi ng an obj ect-ori ent ed

datchaEeal'i‘iﬁl\Mgek RfurfRk Redsics bajvideg sasdaddopelisitifterfatea to the methods
through the database manager's trans ction pr ce%a 9 o

that asogssend persist datardwenesh the databasa Mangesrn J ang,a{gﬁgcml interfaces

version o e t L biect

may B ¥Rl ity RS pERE: ﬁ%ﬁdﬁ@ﬂngﬂgnﬁt&%’%ﬁ%ﬁ*@%&% Epting objec
acced3@hd YSR GO 2hfdddds d13éi:techtb @abi orore cﬂattaliasest mpwmlmhwgh the
acceptlng t ransact i on- r ted Ctlwté gd to,0 &S EJB.

ohjecoriebied TamariBi suk e SHEGH SRBP S
objedt %ﬁgﬂ%gts a&%tsﬁgmftteﬂ@‘ﬁ@%\ka Bdadifaf sEdfkes %(ﬁjﬁ]ﬂé‘bﬁ both the Ob_] ect-

versi on e obj ect-oriented framework
oriented fravmewdrkeind iz EER stamtard&f:omplﬂalt atedatiesent , t he

ohject-oriented.framewirk i to
001 8f} R r8niseRt SHE PRECRIRGHIS) NSO B 1 Ay pregoing
emb%cﬂ fits Vid R e tFect-oRi8nidE GamkivbEk i%b@ﬁﬂte&ﬁ)}’pﬁﬂﬁiﬂ@d@&gramed objects
ering objects, and, on direction to comit th

to databasesadthi stndindvokiphignitinierfaess ainald ingaHaywandas!- m@@l&% interfaces,

ansacti o 2
ate afaAD P e i R e prsRaRel] e B e dhiabihe®
[00192f abas g RHALL embOSinRROYEthe bhalssmﬁiﬁdimdn & smetiwy ofessembling
practiced as a nethod, device or mag net medi um

transapiédngdo hepeocpssed Pyt Isasi on¢ datalpse H@nﬁ%ftr Sunn% trapsastan
procger S| St a?;%gg %g n#é?ﬁéfeﬂ?osrﬁlw PQ ﬁfé\éhgééin& | Hethod, device or magnetic

I amewor at access and
medRed ﬁicliidméast prophinopgbtiditethe dadtiadih SEhisraretipdrinclidesfpue tidisg an object-

onegtg,gt:i?wg;@@;gfttggg L sBaaaeesh s v G epiebrehs SR niaRagers
um&@ﬁ&g@% ort IR égnad%%\c/{ﬁt 51953[&1’[1&{11‘1 fikdetigh.f *BS&dditional

wth EJB RA. The net hod
functwn htagrbelstagﬁngj@f&bmctse"pt feﬂfgigm]deidﬂltl(mdg egpsodnetion system. It may be

trac]ggéé:g : en%p%‘;oryﬂﬁeﬁ %egﬁé%%g%gﬁlgg lg?s o, eQ?g g mra?%%% &’ﬁ%ally

arraﬁﬂg ¥R vl gfi‘BEﬁ e&QHB{télﬁQﬁoﬂaﬂk@ﬂlE Fefds. Whese dddetional functions may be
ndard 1s EJB,” object reguests may be submitted to

comhingd pairwisaios aogethers #he mcthod o gssemblips esactions fyphadncludes
addﬁgﬂflémégg@{n&g%e%srlgn 3 t%e oBJ%ctgc‘)]r'ij’en%fﬁgﬁéxgo&%ﬁgétéﬁﬁtlly compliant with a

standard-based server-side component model and remote method invocation protocol, the




10

15

20

25

30

[00121] An aspect of the present invention which may
apply to any of the foregoing enbodinents, is that

wo b@4olj3ect - ori ented franework is adapted to pPCBHUSI0050R6010
fine-grained objects 20 to databases. The
st andar d- conpl i ant interfaced4 including EJB
standar d-conpliant i nterfaces are, ada

versipiepls el ingejecmsore of theaddiignglimetisns tl‘ge“ﬁ‘%F% apevn Sepagate

0
embo%h%@% Ih#\e%%%l‘?@é the' g&%ﬁﬁ&g{l %ﬁ‘[&tl%?? o S\’fﬁﬁﬂpf dorhbiffations of pairs of the
add1ttdnahﬁmelﬁcbrmne&1dt il ﬂhfbemﬂdnmﬁslddnd:ly)nal The aisndamdl evithawlablathes method of

ssserpp et oAb arch s el 0BRSS et hoa

[001f$VI ce erﬁ'i@ %ﬁ%dﬁﬁerﬂ%@ 'tHérﬁrés@E{ i&i@érﬁﬂ)nﬂs B nR@Kcof C%eneratmg a
acticing t hi's ‘met hod i ncl udes provi

data‘tmsle artgl aemulu-uen ‘tmsineels afpphm;wnrtkato$ horétoniadls naﬁattonad cés gbove this
ersi,st data throug@ t he.dat a

mothp 5B HD1 PSR B RO OeE G RPHAY e iipagigrosram
practﬂfhgaﬂllg intdiignRl THis Retho@Rncldde® ndsiélihs Obiatts ahd elitionshiB®dnd specifying
be staging of objects for testing and addition to a
opergicogatan oneecsicolsd pplieyn Gesign.atskein grepesias g dhe object include
whe : glgﬁ %a%) i &Y obéec? ggxlro%sgfﬁ?ﬁt e‘c]%] déﬁXﬁ%sﬁsm TEX a%dbz)ach may be
applit@ eltidr@s 665%(:‘(@ Bﬁ‘cd ZOupd e dbjeetsdSThe hess cﬁ'@éjebtsﬁﬂ@ be represented by a
functions ma conbi ned pairw se or altogegﬂ The
singlgdagiesd ngynead. enerhngﬁmlpeﬁ%%@qsmerﬁwg merhiperesadefls data
0 {
oS LN B VEHRIR Tl gy b s
mac}ﬁne-ﬁdadﬂﬂa btimapakd b@éﬂunﬁnfeaddblepmc’p an ﬂrﬂ(MiDstmlme:a’don The method

renot e nethad invo i on Ioc the WD 2004/ 040399
Rt LGS D AP DG BEGROG) I P TN ST CBHE YRS o SHGGE readable data

f
il aﬁegﬁ%‘@fopﬁsvﬂ 465 S e o
macﬁmmaadabis datadiThe dpplidation deuﬂlnpmaemt oods ipfluges gosle &6 perkist and access

ddi ti onal jion nd al hr.ee addi t
the opffistace. e HBUL ALAHEPRHF, RROCR T MTCSt S niggess e objects is a par
of th@%ﬁ@&[@ lpird'g[galh HRP SR aQREbE R IR ASTuff¥r AedtbBithd¥ebdhbinvention is that
001231 A different enbodi nent of the present
the cpde/me:rsm aind aacenetlmc‘m eefs rg@newgk@ npluselity af ederendanilatgbases.

Thess élilcielp{ﬂ?doeﬁtaga & e 2 S cti 'bﬁg%fté?%{t éilagagg%; \}eﬁg&rs %L‘ hﬁéy operate

1nde§’érﬁ6ﬁ cf @h‘bu@ﬁ s@pﬂ’[ﬁﬁhﬁcﬁ snigié( dﬁ&ba&é verdbre ﬁlrlileﬂaspmt of this

I nclu program practicing the nmethod. This
embwiamnemam mclmlé sleetarieg ¢ plyrdliy o€ 8%@1@3%5 AEPRVRIRR Fhe (5% eﬁhlé partitioned

fyi n

ot R0 mRREEALL R a0 ULEE b D5t g e mo
pmmbmﬁ&&ﬂﬂm&& whether to horlzontally partition an ObjeCt

across nultipl e datapases, This a roa.ch ma e . .
00128k | edYéF v eBRITCE oF P PGB BYRLOB{ BBe o inpplgmenting

horl%lfngﬂ @ﬁll't fonf Jo?%%ﬁcﬁ%ro@?nﬁlﬁﬁfl@ﬁﬁ@f)ﬁﬂeﬁ’r)’da@aba%snﬁ' @multi-tier business

he nmethod further Tncludes generating
applrcandm meludﬁgcm Idast aldatabase ter asipomitidiey business @ppliaatipy tier. As above,

i LS50S AR L SRS S LA R i e program

pracfi&ﬁ? A BethSd CThd eribddtMat SRAMES 16 one UFendTe FRIM i & least one
her i ncl udes mapping the nodel to a plurality of

horlm%ba@etmqmd ebjecHbatraobevecd agsisn & paicslar ghiget fo a particular
dataBRg 180G eHENSE R bARARMC ARt 4 By St QRS 6 4o the

horizontally partitioned object may belong, though connections need not be established with all
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machi ne-readabl e data. The application devel opnent
code includes code to persist and access the objects
wa@erams3vhe plurality of databases. The code tPBCPESRNF026010
and access the objects is a part of the mddle
progran1tier above a database3iier. A further aspect
the present invention is that

of O the code to_,

of th?)é?tél?aéﬁs taw&u@a%é@rl@%al&bwé‘e&l@l ﬁm%sﬁagu Eifherbefore or after

estabﬂghﬂl% g&&%@t@(ﬁﬂt télg% Shudest %ﬂ@ BERRENShifad RORRE o create, or
e su er ent ase vendors or may

to ﬁmlpﬁ fcadaee, mcmm@md énnkgntaltyrmgﬂnomdmbjace dUpgn diresting teeproceed with

t ab t.h t d t
the FpyT PrrgieuSO B P CuHaaRs o, Bt i hisel BRI SRE g te
declatbd ﬁadé 5}% ﬁ%l&ﬁ% tﬂespaa?dulaxfdhﬁeﬁs% in B ARBLrNE pefiemPthe find or

nor e ds to be used to partition an object or group
creataf Acstupdmt enbadimertss pmethodmf amplgmeating berizongd paditioniag of objects
r.e the esent n
ccros RSB PR BRGHETATE MRLRT Eonar SRAE bR o ploratiy of
datalf2Bdsa6 tihi @4t asast S E.drﬁ'oﬁtall? gepienaensb) éﬁﬁ&r@iy&ﬁﬁﬁmg IP\ilrtﬁer settmg or
mul ti-tier business pg‘l I cation including at | ea

identifyingithe partirder datebase ol wlicl thethosizantgHy Ryitipeesd qljert bPle%lgS Before
or a#%&g?(ﬁlges &)hblﬁfé}ﬁlr%gl%e?lh@?e H@Xct? ?0 ﬁlrl? Q& bfégg @Isto&ﬂnd or create

ce or 'Um1ncl’uding a program

includfhgith@Bbdizontdly toagtitioakd ObhectTl’UfIﬁ)nehim’dd)rnmrﬁrod:aed twithethe find or create,
decl aring one or nore fields in at |eas

invokigg fi}?d?ﬁftéﬂqlayf dotabesern Shetrtaiseiet 6 REORa e g geets, The phurality
of dal"i’fosa:s i @vérzﬁf ﬁél% glgl{o ntﬂgzl tidn@d dbjeef ﬁlh&HJtzlaﬁ ?‘b@ Ras&tively

connect’ ons urality
refereﬁcedamﬁhamgle flapivdh inainet Bamchler iatalresed drgongathe phlrdﬁE of databases are

logicall PP PTG LAPIo S Do ? 36 500 PP EsBa RSBt These
attribiesQhay! lglz'eﬁéiéé thﬁé BSritiy ﬁaﬁ‘tﬁcﬁﬁo &iti zontal I'y

partitioned object m ght "bel on i ther before or
[oolas]t er Batilelhs pickeng inventierisidinelpsed h:erquemedo.tlm:]pra&@r@d

e S0 B ISR 5 e G it
anllﬁéﬁﬁti\fe'rgﬂﬁéﬁthﬁlbhﬁﬁhmltﬂwn@ (G lﬂ&-és@ls&ﬂ@@(ﬁﬁﬂsmg fshmplicated in the

find or create, resolving the particul ar database
descnbemqulmh@sOmcwﬁmgb{ hegesgst nyentinn maeeeabeded in methods for
fi e ds r
con 5B N B AR o FBRBRI L R, meci
impreésail ath IS?ib a6l carBNbutithe Metiietld) detacirehnip ingpressed mdth lo g1c to carry out the

hori zont artitjoning of objects ., across 5(11&1 P

meﬁ@a@g@ﬁ@@mer%qeawgﬁoceﬁ% TFAVIRES- dbisapmicmplateyl that modifications and
t I I t

comBRRARR i 8 Moy el B A Sy Al 4R, BHRR TR allth hFlombinarions
will beiwtithar the splht bfdre dmventicke and thy iscapetdighepfatlbwing daims.

ngabas mhlgp the horizontally partitioned object
[00136) ongs PYOWR: after the setting step,

bufferlng one or nore objects to fnd, to create, or to

fmd or create, including the horizontally partitioned

obj ect. Upon direction to proceed with the fnd or

create, invoking the particular database in the

dat abase tier to performthe find or create. The

plurality of databases to which the horizontally

partitioned object may bel ong may be col |l ectively

referenced with a single |ogical nane. Particul ar

dat abases anong the plurality of databases are 15

| ogi cally mapped using one or nore attributes of the

hori zontal ly partitioned object. These
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attributes may be fields of the horizontally partition
object. [00125] Wi le the present invention is

waoele@gloased by reference to the preferred enmboPCTERL083/026010

and exanpl es detail ed above, it is understood that

t hese exanples are intended 368 an illustrative rather
than in a limting sense. Conputer-assisted processing
is inplicated in the 20 desgAifp&d enbodi ments.

Accordi ngly, the present invention may be enbodied in
nethods for conputer-assisted processing, systens

n%ﬁ@%b%‘g %,@e?‘ﬁlgﬁt%g al ggcglg ?%‘ﬁ?ﬁ%%?éﬁ? E - for ﬁﬂgﬂﬁ %gred encapsulated

bﬁﬁ@@g@licﬁﬁ)@rﬁmlﬂgth logic to carry out the

nmet ho or conputer-accessi bl e processing services.

1 L3115 AIYIERR G4j8ds Bﬁlﬁfela{ﬁ%ﬁéﬁlpé?ﬁidl posifanglo eratlons of an object-

|nat|ons Wi II readily occur to those skill
t hElea‘te’d applidatinn desdg, ivéweréio peopsriies 06 Hhsi abircis rﬁéatgglsmipﬁ pnd/or
%ym n the. splrlt of the invention and the scope of
H’é’ef PPOWRYE1 ai ms.  [00126] We claim as fol | ows: WD
2004/ 0399 PCT/ US2003/,026010 36 CLA 1.1, A —
ot hBa SRS R LI At PO IS £ thsaodelsd object; and
a multi-tiered, encapsulated 2 business application,
i ncl ydédadd popéhts tidibatingDaRiied G &ietRé Focalnthd/or remote interfaces to a
rel ati onshi ps and specifying operations of an object-
4 or spacified apprstiosat i on desi gn, wherein properties of
the objects, relationships and/or 5 operations
conpr.i r A
qeiBrafge pRcfipe iRAuB AR beroRthg b Wi iNaF oG, hiélpding the
sq@@pﬁuagoperty i ndi cati ng whether to generate | oca
and/or renote interfaces to a 8 specified operation; 9

geRgRhd 18 viEnBEel 16 adalbasedainy hemiRbpereidayletdatd; had
vi sual nDdeI |nclud|ng the 10 properties; 11 nappi ng

th icode B/ MBERIPPRIg and the machine
réggﬁg ta aﬁggfgmggﬁsgﬁgﬁgpﬁﬁ generating phe
apmhcﬂab&tda:m cdewpebiognent code from the nmappi ng and the

machi ne 13 readabl e data, conprising: 14 code to

per sicede Rrsia aad acdebethemteletd objcecinshe datstage;

dat abase; 15 interfaces to the code to persist and

access the ob ecta‘?1 consi st nt Wi

I rst 6.
pr opé‘FtF’SfaceéFRj he POl odpF IR eBd Aeh eso beé’FSf %’(%J(S?lswn% with the first

oper nsistent with the second property. 1 2.
The #ﬁﬂg aJ?pclaiml wherein the application

devel opment code is substantially 2 conpliant with an
Ent eripteifaess JathaBpenified spmytions pasisgnpwoh dhe segend progerty.
The method of claim2, wherein the code to persist and

ACCRRY metﬂod gfbélaqﬁ{ £ WierSH BR eﬁ)%ilbz‘?c olnydevelopment code is substantially

compliant with an Enterprise JavaBeans (EJB) standard 2.0 or later.

3. The method of claim 2, wherein the code to persist and access the objects is substantially

compliant with a Bean Managed Persistence (BMP) protocol.

4. The method of claim 1, wherein the application development code is substantially

compliant with a NET Framework specification.

5. The method of claim 1, wherein the object-oriented application design is substantially
compliant with a unified modeling language (UML) standard.



[oury

2 conpliant wth a Bean Managed Persistence (BWP)
protocol. 1 4. The nethod of claim1, wherein the

W@ppkioesp? on devel opnent code is substantial | yPCRUS2003/026010

conpliant wwth a . NET Franmework specification. 1 5.
The met hod of claim 1, whereB#h the object-oriented
application design is substantiall 2 conplian

6o e ks ST e G FRPP RSy pLurAliy Of third
pgcfp ﬁ{e%g’gh bpqg éﬁ%ﬁﬂ%&l&%@%ﬁ é}?rohu% thd Hﬁggﬁ&@% of

ropert urtner conprise a

al i 2\% dg (# hl r %erg%%fgﬁ a?ﬁ"é’%{?ae% anﬁcﬁiﬁé{h% n%ﬂ%mg step include

véﬂaﬁaem sﬁ@go@fsta‘gh@ dNdéplovdneritedfiihd Medélbd objear operties
controlling the mapping step include 2 whether to

8S u I%g rn‘ietﬁdcﬁ&‘ dMIn 07, VQ’%Pélﬂ yeERird gfopeftfes @Bﬁﬁilﬁﬂg fRjregipinglstep further

e met of claim7, wheréin the th properties
maiuderwhdthergo réverdra phringg histas of metdﬁployn@ni Mh@a@deled object.
whet her to record a change history of the depl oynent
o0f Theenetstbdfxdaiab] ,exdiereift ti8: propertiestiitbelogects Father ¢omprise one or

V\,herel thelg rt| es gf %{]ﬁ%ég’n%lﬂm&ﬁggﬁ%h%(gﬁﬁgérﬁei%Wlthlnthe
n%’d&?e{@o&?écWoﬁférﬁ‘éﬁoﬁQﬁz&heﬁ@[d@ fields within the 3
nodel e

object to internationalize the fields. 1 10.

her Gy g dePe WShifct#lolves which
]§ccess %ﬁ%igéle squgg'ves&&ﬁ EQS%pgﬁ%ne%t of ]?HE olves whie
elstiienof the rdyﬁafmiocarragtto retsieveizsedtioma langhagegpegifed.
specified. 1 11. The nethod of claim1l, wherein a user

9P eefth&Bod\bdlaibd1 gﬁlli@élﬁta&lsaﬂ’ﬁﬂ)eélﬁes Szhaﬁs gelﬁerﬁte and the steps of
gener ati ng machi ne readabl e dat a,

m@natmgamacmpe radebladrtagmppriesead AdHBuALy @H?F@Eag prgyceed without
%%ﬁé}t I ﬁ&%(}gyth%%eruser 1 12. The nethod of claim

erein ase’ is a relati onal dat abase. 1

léf’o%s@"éb op9t ot Eaghtehdit i ARSEE 4 RRSighd! diBbpse,
i Db msting ofaeBiice on@?l%%ﬁ?ﬁ%f'#ﬁ%m%ﬁdb%?ﬁ a5 Sefahage manager
RS or%qganfgé‘&§>h§)(ro&§§1§g ihvieugh 4 the database

manager' s transaction processing support; 5

ad?gotéfjtuﬁﬂo?!ﬂé é?}@%ﬁ?’ e%'té?l%ﬁﬁ%g%rg of ﬁleﬂ{od% it acces g r%)tersiséc data through

ramewor stantially conp
W e datsbhenslanapela sransastion procassohg suppmt;nent m)del and
renote nethod invocation 7 protocol; 8 accepting

t r 28GA6AdIR oAl Rigetheagibh uf thy ob) cceofic@ted @arﬁmomrsuhﬂarmally compliant
dat abases concurrently 9 through the object-orient

f r avidveottandardibased severwide epraRARSH mAdelpad sragie a?eﬂ%%‘emvocaﬂon
objgf% 10 oriented framework. 1 14. The nmet hod of
% wherein the standard is Enter pri se JavaBeans

st éﬁ%?BFHg F11_5 MR I} ﬁ ?@%Ct%fb%%l%r% J ec ev%bq%&ie QataBses concurrently

through the object-oriented framework and the standard compliant version of the object-

oriented framework.
14. The method of claim 13, wherein the standard is Enterprise JavaBeans (EIB).

15. The method of claim 13, wherein the standard is Distributed Common Object Model
(DCOM).

16. The method of claim 13, wherein the standard is CORBA.



2 (DCOVM. 1 16. The nethod of claim 13, wherein the

standard is CORBA. WO 2004/ 040399 PCT/ US2003/ 026010
w@3002/040399 The net hod of claim 14, wherein the BPCT/ER10051R26010

step includes buffering objects, further 2 including,

upon direction to commt the38ransaction, invoking t he

dat abase nanalger to 3 process the transaction Ef)
1Th&hermethod Oﬁﬁ a@néﬁnwheemmea@enmgﬁewe Bides ‘@ffelnépo jects, further

L udes buf e
mﬁrugiértg(, Tpon glon Q@%Oq%ﬁ%{‘%gﬁ%géﬁﬁb%m% g@ﬁl ngét{b%e nd4l8Er to
pfRtahRsRaiasiger to 3 process the transaction. 1 19.
The net hod of claim 16, wherein the accepting step

18 neheldRtmoawrtRihng, WREest the afdeplifiestep tcludel balifering atpeuts, further
direction to commt the transacti on, | nvoklg% t he

mmmypommg@n tq eorBmifrthe bansaetn, ivaking dhe databage mgnager to
g;g &f aseoenbl ing transactions to be processed by
p%ﬂceffs SFUBRE Rat abase manager 2 that supports

ransact.i 0oC cluding: .3 providin
150,56 FiebpaeiRlaitr Pamasisin e resrat b e Fifides ReBi ghjects. further
IREIEAS upSR iRedidh 9 86mmkt thd Gatkatidin & oBpapedatabase manager to
transacplon processing support; 5 additionally
pproessi tHe trgnsactiar. si on of the object-oriented framework
adapted to EJB 6 standard-conpliant handling and
20nviomathod of as‘éembheg)transgcﬁommcsh@ piogessedbnaildasi one ditalase manager
directed to ope or nore da %*ases concurrently 8

thath SERRGH'S LHBSAG B LRI e M iamewor k and t he

EJB- st andard conpli ant, version_ of t

obprewiding gnerhiesiofipRipd igme ok Skt thekepsand ppiishlata through
20 buf f
obiﬂ:he\gi}%{&fe %ﬂﬁg ﬁ?%&é{bﬂﬁ %%Qsﬁ%&d dlﬁ?ec;J i oﬁ“t gg
{ {
¢ ongforalig ol REE R bn e 0§ g R ARAA L RRAGED 15

asgendakd-Bempli-n sacilingnad irvobstiger ocessed by at | east
one database manager 2 that supports transaction

Pr 2Ce5Hd shdtohUdialtd acBvity @ydcld g oab opBioes dat@dseydoddurrently
framework of nethods that ‘access and persist data

t hﬂm@h thejoljhes-atented tpmnavenrls ged the ETBaS’ﬁ%@@fd fénmphant version of the

S|n ort:. 5 additionally providing a version
ﬁ@?&o e|Wdlli]f:ed f ramewor k adapt ed to DCOM 6

f C nt .handl i n
c‘éﬁmﬁg 4§ SEHERER, ek BB ofep iR chiffipd objgges, further
if lu&'iﬁg,eug@ﬁtd%étﬁﬁlsto CoRMt ﬂl%@ltahé’acﬁoﬁ hﬁﬂikﬁlﬂig thB@latabase manager to
object-aoriented franework and the
mp@s$ﬂie¢ansa§=nomonpl iant version of 9 the
obj ect-oriented franmework.
22. A method of assembling transactions to be processed by at least one database manager

that supports transaction processing, including:

providing an object-oriented framework of methods that access and persist data through

the database manager’s transaction processing support;

additionally providing a version of the object-oriented framework adapted to DCOM

specification-compliant handling and invocation;

accepting transaction-related activity directed to one or more databases concurrently
through the object-oriented framework and the DCOM specification-compliant version of

the object-oriented framework.
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of claim 22, wherein the accepting step includes
whodoteuispy obj ects, further 2 including, uponPCT/US2003/026010
direction to commt the transaction, invoking the

dat abase manager to 3 proces89the transaction. 1 24. A

met hod of assenbling transactions to be processed hy
28 Themsthoshd clpmcds Sbersinis epceping Fiap iasliss prgering objects, further
idch RS i b At o Lk, i \théliagh A8 t
b e P TS St P B L, S RO LAS A8 magager 0
preesithe tramaatiddhr ough 4 t he dat abase manager's

transacti on processing support; 5 additionally

201 QVindiheg oflassembliantraisattivnsabpe piocessed by etiehst anme danbase manager
adapted to CORBA- 6 conpliant handling and invocation;

that SERPeps TaBsacAnBREeSSg. IEludngd activity directed to
one or nore databases concurrent |t¥1 8 through the

ohjreeiding dnerbjestrofientasd fleme waridof methodRibat aceefs|apd persist data through
versi.on, of the obj.ect- 9 aqr]ent. work. 1 25. The
ne ﬁSﬁtaB?SG&?aéﬂa%?r 4?%%}0&1%6%3%%8%8:@&% ing step

i ncJ.udes. buffer.ing object f.urther i ncl udin upo

o SRy B VERR FORleE i iRt et FRiEAG pipti8 TORBA-
dag 6t FRAAGE ind Rivdcdioacess the transaction. 1 26. A

nmet hod of persisting data processed by at | east one

d ©hurelafl A iR0dir ot '€ ioP o datab it
R
pethsiugh thindtgedthoriengd fratavoek dad tied @R BARagerljantiversion of the object-

proyi di EJB standard-conpliant interfaces to the
ne?qlfél&%‘{] %?W%fgcess and persist data 5 through the

dat abase nmanager; and 6 _accepting object access .and .
2herlde srethrdeofcrimeld: SPharei D CaRInG ASPARC His GUbZH Ak Ayegs, further

: [ . . i vt - i apF f
SRR O B i 0 AR
pidwesnbt hadsaofior] ai m 26, wherein the object requests

are submtted to a Java transaction 2 services engine,

261 e aReRUIof pedfsting ahthpiodelRY birae ldandactdatabagmartager, including:
object-oriented framework 3 or the EJB

st g:%@ﬁi'ix% SPEREdRenied HRE{RMBR of heBds HAcad¥Bishad pefsist data through
claim?2 k

, Whérein the object-oriented franmework,
wi thedlatabaseen@@higer; 2 st andar d- conpliant interfaces, is
adapted to persisting fine-grained objects and the EJB
3 pifoaitiay BIR stapdaad-compliseifitadases to theankthodsdhataccess and persist data

persisti fine-grained objects and the EJB WO
20@&9@6%@“@@??%@?@%%1%010 40 4 standard-conpli ant
interfaces are adapted to persisting objects in a

t r aGsSBang ohieqt gcgesy and pegsistence requests directed to one or more databases

concurrently through the object-oriented framework and the EJB-standard compliant

interfaces.

27. The method of claim 26, wherein the object requests are submitted to a Java transaction
services engine, irrespective of whether they are made through the object-oriented framework

or the EJB standard-compliant interfaces.

28. The method of claim 26, wherein the object-oriented framework, without the EJB
standard-compliant interfaces, is adapted to persisting fine-grained objects and the EJB

standard-complaint interfaces, is adapted to persisting fine-grained objects and the EJB



5 one database. 1 29. A nethod of assenbling

transactions to be processed by at | east one database
woRewager399 2 t hat supports transacti on processiPQr/US2003/026010

including: 3 providing an object-oriented framework of

met hods that access and persi8t data through 4 the

dat abase nmanager's transacti on processing, support and
stehdard-ebmiplisntdeferfatss atg lapise to persisting gbigeisl i@ HaRsaglipn tg more than

a_ pr.oduction system and 6 additionally providing a
09%&¥%§ﬁgof the object-oriented framework substantially

onpl i an 7 with a standard-pased server-Side
20 Me @Rt of e bl EiANIES 1 BRRE RO ELH B oo database manager
£k SRRk trahddBtine fébéﬁﬁirﬂﬁﬂﬁlﬂﬂl@h@g the staging of
objects. 1 30. e method of claim29, wherein the
st g i efr: I .
o RORR L SRR By e and s da gt
Di tht databdse dneBegertairapispaion phbaeting AppDC@mM that alge staghebjects for

met hod of, ¢l.ai m 29, erein the standard is CORBA. 1
33fes J&l&?él@ﬁéé%ﬁ 10,8 DERFHOTSYS g}@ﬁ%ti ons to be

rocessed b | east, one dat abase, ager 2 that . .
S uisidaransily PHYALIRE A SASIPGL A RHEF-oF KRR iRl ok subsfantially compliant
P Sith g'sﬁggﬁa-ﬁapéfs%}\? 15l RRbRPHoAER TEWR dndHemBRd HOUSd iiAkation
access and persist data through 4 the database

mapratpen], shet veasisanclwingphe steginggobjeptisort and t hat al so
track a change 5 history of an object in a production
39y gthe MetiditofalAahdi S, inbieadin the gtaadardiinBnierprse SaaBeards (EIB).
obj ect-oriented framework substantially conpliant 7
3M tTihe dnsthAIGkR AnbRs Mhefii iheIstantigld 16 Digednasd Comefin Gbject Model
renot e net hod invocation 8 protocol, the version
(PEEINMHI ng the tracking of the change history. 1 34.
The nethod of claim 33, wherein the standard is
3EntThepnétbedl dinlaBe2h svheteiB)he standard iTRORBAhod of cl ai m
33, wherein the standard is Distributed Cormmon Obj ect
3Rbdenethidd(0PasInblidg Bansacilitie tobt badessed bl at kn@dne database manager
wherein the standard is COIQUEQI 1 37. A nmethod of
that SUPRATISAERNEICHAR REACPHIS NS WS ocessed by at | east
one dat abase manager 2 that supports transaction |,

r posskngan ohjewtouignied frapgewpnl af margdgthat access and persist data through

P

PCI/ 03/ Q. .4 . Or ovi di.: ' = QF

Ol RER PRG0N U Y chne

t hhitegof 4n dBject ok phrthetiorpgagear;'aad t r ansact i on

processing support and that also dynamcally array 5

fi %&ﬁoﬁ/ﬂll&gﬁr&iﬁﬁ aRjeRdn ¢fQhé BbjesitsdntidatdntedvdrR ubstantially compliant
fields; and 6 adgltlonally provi ding a version of the

objuithie-sandardt aged searaviidcomvaeriinedel pyd oAk mathod ipvocation
W LR &P LADNALE, BARRM.S Bl Wbk AP aRAIRARM 0PI and

rel
34. The method of claim 33, wherein the standard is Enterprise JavaBeans (EJB).

35. The method of claim 33, wherein the standard is Distributed Common Object Model
(DCOM).

36.. The method of claim 33, wherein the standard is CORBA.

37. A method of assembling transactions to be processed by at least one database manager

that supports transaction processing, including:



10
11

8 protocol, the version including the dynam c arraying

of fields to internationalize the 9 fields. 1 38. The
woredohoa3ed cl ai m 33, wherein the standard i s BEPCEUR2003626010

JavaBeans (EJB). 1 39. The nethod of claim 33, wherein

the standard is Distributed €omon bj ect Mdel 2

(DCOM . 1 40. The method of claim 33, wherein th
s providing an ebjecirmgnted framevorkef ﬁgglqglﬁ ﬂ@aé AEqesS qiqﬁigpeaslst data through

dat cally arra

| DGR Dafhell s bR pophSiERRapatRd Gl theally amay
Oﬁeﬁﬁtvﬁﬂmmdnb‘@battbﬁn&hb@mahﬂﬂ&ﬁ'@da‘ yiidhg operations of

an object-oriented 4 application design, wherein

p %@tﬂlﬁbﬁélﬁfspr@ﬁdirfg% @Ri6E bbtht dbjedterintiat frmmework substantially compliant
hori zont al % partition an obJ[ ect _across nult (PA
datitirgiandar b@@ﬁ SPIAET-Fige HRIBPATIFE méa%léeﬁéefa%f?éneth mvocation

corls es d' 0 { 84 PloaRRIati8Ralize the
7 ﬁ%B‘b 1051(11&:51?&{1% %mur %TC 5 ﬁgo dmabgses Usi ng

t FRidEaChiI ne readabl e dat a; and 8 additionally

generating application devel opment code fromthe

3@@1% RGRAGT EREn TBCRhSIN tBe Seadtad sEstaripaise JavaBeatis(§IB).
code to persi st and access the obj ects across the

3§’| }gﬁ et d O cibfin ‘éét RRasRShe WARIRH N DREiHC sBmpe IO &dt Model
access the objects is a mddle programtier 11
(B@OWB a database tier. 1 42. The nmethod of claim 41,
further including a declaring of a plurality of
sdarabasamdadchss 33, wheren thbistandgréét COBBgartiti oned and
declaring one or nore fields of the object used to
4PAN b8 of Béherating a dRebasdih@ altitticred busintas afydreton that is
anong the plurality of databases. 1 43. A nethod of
hprigsintalymertitipriedr inolodingl partitioning of objects across
mul tiple 2 i ndependent databases, in a nulti-tiered
b uﬁoatﬁémg ohjptsiand rélatoriships aad ﬁ@ecefvmge@gtatlanmﬁ gRpiest-oriented

t o B‘C‘ﬁtﬁ)@’ d%ﬁlgae‘%?ge&??lﬁé%eﬁtée”seoﬁﬁ%%’ e#’tlg g] d@g Iviﬂeg’{er to horlzontally

OWﬂ P88t biroRehbiltiplOfgsbaeky; ect that can be 5
used to assign a particular object to a particular

a%e%] fd%ﬁ mAEhi0 04088 332 c%ﬁ:géﬂeﬁaﬁ%ab A58 d8k], heluBing the properties;
es R

i ng connectl ons wth [f'urality of dat abases

Lg@@gﬁg the u?(i%?{d Z iRt ¥ dazaﬁﬁ@ést h&hg ﬁfeqn&t?ﬂufecﬂéad%Ye data; and

erin one of nore oObjedts to find o

te, i.ncludin ori
S GRS B B8 e B0 ang o machin
Or reallfAd @ata rlﬁﬁﬁcliﬁig REdd {depepsidtiahd dbass tllatobjba&elct(xss fhie plurahty of
whi ch the object bel ongs using the (Lecl ared fiel glg
. nd&ikbaﬁgs, wherepmiheicedt torpeauistang gecesh theppiackids aapig @éogram tier

elgovte%d%%%fénert{re]rt he fnd or create.

42. The method of claim 41, further including a declaring of a plurality of databases across

which the object is partitioned and declaring one or more fields of the object used to partition the
object into particular databases among the plurality of databases.

43. A method of implementing horizontal partitioning of objects across multiple

independent databases, in a multi-tiered business application including at least a database tier and

a middle, business application tier, including:

declaring one or more fields in at least one horizontally partitioned object that can be

used to assign a particular object to a paﬁicular database;
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1 44. A method of inplenmenting horizontal partitioning

of objects across nmultiple 2 independent databases, in
wW@200/08039¢ | er ed busi ness application incl udi ngPEr/UB®a¥026010

a database tier and 3 a m ddle, business application

tier, including: 4 est abl i sh#Ag connections with a

pl uraI ity of databases to which at | east

Pﬁzﬁabbﬂm ¢<}1me‘51%1é wﬂm@?ra@% 3 h%Sﬁ%“%Cgltheh%ﬁfﬁ%lg
eto [ t [
|%¢1§§] gt{)m%?{)‘gglg‘féongs 7 guffe?i ngrloﬁgng? rr%re_
Skt BB G SHOAT o B iyl blionc

Ohibi‘&:ft ;an@nNd 9 upon direction to proceed wth the fnd
or Create, invoking the particular database in the 10

d q.\:p gﬁ@?&d p&&ce@@ i@t 1he of ate re§d1eiAk the Partidular dagubase to
al m 44, wherein the plurality of databases
anetnc]m tHeanbijdcy b¢1yngseisefr@ﬂm declared fetds and énvielying theparigylar database in

t he art ul taba es anong the plurality
Q%@Wégé@r rr@r &g?@é?f’ rﬁ%ﬁped to one or rmre
addl tional attributes.

fnevae o8 R TadloeRURorPU BEHGREe 8 FRET e B
indeﬂ%ﬂ&éxﬁ QABEBALeY, in 2 nR@Hiltletd OB Rthe@PIRBikation including at least a database tier and

a middle, business application tier, including:

establishing connections with a plurality of databases to which at least one horizontally

portioned object may belong;
setting the particular database to which the horizontally partitioned object belongs;

buffering one or more objects to find or create, before or after the setting step, including

the horizontally partitioned object; and

upon direction to proceed with the find or create, invoking the particular database in the

database tier to perform the find or create.

45. The method of claim 44, wherein the plurality of databases are collectively referenced
with a single logical name and the particular databases among the plurality of databases are

logically mapped to one or more additional attributes.

46. The method of claim 45, wherein the additional attributes are fields of the horizontally
partitioned object.



